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x and a sharp knife are all that 


Insulate fittings 50% faster with 
Armstrong Armaflex Pipe Covering 


extremely flexible, re 


{ pipes or 


il cutting and fittin 


Armstrong INSULATIONS 





Handling 
Hot Fumes? # 


4 


Bifurcate ‘em! 


A protective housing shields a peBoTHEZAT Bifurcator 
Spe- 





motor from contact with hot and corrosive fumes. 
cial alloys for housings and fan wheels are available for 
extremely corrosive fumes. The result: smoother opera- 
tion and lowered motor maintenance costs. In-the-duct 
installation of DeBoTHEZAT Bifurcator Fans saves valu- 
able space and ends sharp-corner deflection of exhaust 


flow. Friction is reduced and velocity increased. 


Direct-drive DeBOTHEZAT Bifurcator Fans economize 
fume removal problems in a wide variety of applications 


Contact a DeBOTHEZAT engineer NOW, 


Ve Bothezat FANS a 


A DIVISION OF SWEET’S 
PLANT ENGINEERING FILE 








American Machine and Metals, Inc 


EAST MOLINE, ILLINOIS 


IN CANADA: Represented by DOUGLAS ENGINEERING, LTD., Toronto © Montreal 


OR WRITE FoR COPY 
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WATER COIL 
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When you think of coils, think first of McQuay with the years of research 
and know-how which has made McQuay the nation’s leading coil manu- 
facturers. McQuay gives you the exclusive Ripple-Fin coils with tubes 
pressure expanded into wide, full fin collars to provide a permanent bond 

. actually forming a tube within a tube for maximum heat transfer. 
McQuay coils are made in 5g", '/2” or 3” tube diameters, one to twelve 
or more rows, and in the widest possible range of styles or capacities, with 
a choice of from one to fifteen fins per inch for maximum heat transfer 
efficiency and to permit accurate balancing of capacities with the design 
load. They are available for steam, hot water, cold water, direct expansion 
and refrigerant condensing, and can be made of any required or desired 
metal or combination of metals. When you specify McQuay you have 
selected the very best. For information on any coil requirement, call your 
McQuay representative, or write McQuay, Inc., 1601 Broadway Street 
N. E., Minneapolis 13, Minnesota. 
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Why a Steam Trap Has to Handle “Air” 


Low temperatures and corrosion of equipment 
are often evidence of inadequate trap air venting capacity 


Air, with its load of oxygen and car- 
bon dioxide, has an unwholesome 
habit of interfering with the effi- 
ciency of steam heated units. If steam 
were always free of these undesirable 
companions, things would be a lot 
simpler for men-who-operate-plants. 
Because it isn’t, three unhappy situ- 
ations frequently occur: 


1. Operating temperatures are 
subnormal. This is a two-part prob- 
lem. First, an air-steam mixture has 
a lower temperature than pure steam 
at the same pressure—see Table A. 
Secondly, air can “plate out” on heat 
transfer surfaces as shown in Figure 
1. Under some conditions, such an air 
film will knock down heat transfer 
efficiency by as much as 50%. 





Fig. 1. How air can “plate out” 
on heat transfer surfaces. This 
“insulation” drastically reduces 
heat transfer efficiency. Arm- 
strong trap operation creates 
turbulence in the equipment that 
prevents this. 











Fig. 2. Corrosion occurs when 
units are not kept continuously 
free of both condensate and air. 
Armstrong traps discharge both, 
at steam temperature, as fast as 
they accumulate. 











2. Corrosion rears its ugly head. 
Oxygen and carbon dioxide are real 
trouble-makers. COe gas goes into 
solution in condensate, forms car- 
bonic acid and chews away at vul- 
nerable metal sections. Ov aggravates 


the situation. See Figure 2. 


TABLE A—How air reduces steam 
temperature. 





Temp Temp. of Steam Mixed With 
of Steam Various Amounts of Air 
Gauge with % Air by Volume 
Pressure! Wo Air 


Present 10% 


234.3 
261.0 
291.0 
312.9 
330.3 








Fig. 3. When steam is turned 
on, it takes a trap with extra air 
venting capacity to provide fast 
heat-up. 











3. Heat-up is slow as a snail. Air 
has a picnic in units that are shut off 
periodically. Figure 3 pictures the 
problem. Lines and equipment liter- 
ally fill up with air. When the steam 
is turned on it can get in only as fast 
as the air gets out. 

Enter Steam Traps 

Curing these steam system ail- 
ments involves an operation some- 
times called a “trap transplant.” It 
consists of removing traps that don’t 
get the air out and replacing them 
with traps that do. 





Fig. 4. Air entering an Arm- 
strong trap passes through the 
bucket vent and accumulates in 
the top of trap. When trap opens, 
air is discharged along with con- 
densate. 











Figure 4 shows how an Armstrong 
inverted bucket trap continuously 
vents air. What the picture doesn’t 
show is a built-in plus-value of this 
trap’s design. An Armstrong trap 
opens suddenly, creating a momen- 
tary pressure drop and turbulence in 
the unit being drained. This breaks 
up air films and “pumps” air down 
to the trap so it can be vented. 

The vents in standard Armstrong 
trap buckets will pass all the air nor- 
mally encountered. In special cases, 
such as paper machine dryers, the 
vents are correctly sized larger at the 
factory to meet the requirement. 





Thermostatic 
vent closed. 


Thermostatic 
vent open. 


Fig. 5. Open float with thermo- 
static vent for off-and-on units. 
When trap is cold, vent is open, 
permitting air to blow through 
when steam is turned on. When 
steam reaches trap, heat closes 
thermostatic vent. Then, regular 
bucket vent handles all air com- 
ing in with steam. 











Open Float with 
Thermostatic Vent 


Super air-venting capacity is a 
must for fast heat-up of low pressure 
unit heaters, heating coils, steam 
headers and other units that are on- 
and-off. Figure 5 shows how the 
Armstrong open-float-with-thermo- 
static-vent trap takes care of this. 


» * + 


The 44-page Armstrong steam 
trap book covers other features of 
the Armstrong trap as well as its ex- 
cellent air handling characteristics. 
This catalog also discusses trap se- 
lection, installation and maintenance 
Your local Armstrong Representative 
or Distributor will be glad to give 
you a copy. Call him, or write Arm- 
strong Machine Works, Maple 
Street, Three Rivers, Michigan. 


ARMSTRONG 
STEAM TRAPS 
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your key to lower cost and higher performance” 


the above words will n 


Ww appear on all PACKAGED* 


Patent 
Pending 


Quiet-DUCT Silencer 


Air Conditioning Department 
INDUSTRIAL ACOUSTICS 
COMPANY, INC. 


341 Jackson Avenue, New York 54, N.Y. 
CYpress 2-0180 


‘Specialists in Noise and Pulsation Control 
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Send Complete Details of Quiet-DUCT Packaged Silencers. 
Have Representative Call. 
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When should brazing be used ° 
for joining copper, brass and 
bronze parts and equipment? 


Always when corrosion, 
appearance, high strength, 
high pressures and 

high conductivity are factors. 


BRACING _ — 
nS ws Brazin ullelin 
: ShOWS NOW 

w = and wiht 


vou can 00 $URB...0 = -aWestinghouse@®.. 





LONGER LENGTHS OF COPPER TUBE MEAN FEWER JOINTS! Anaconda Copper Tube 
for sanitary drainage systems comes in standard 20-foot lengths. You can install long runs with fewer joints 
and fittings—save installation time and cost. Work is easier, too, particularly overhead, because a 20-foot 
length of 3” Type DWV copper drainage tube weighs only 34 lb. And you save space. A 3” copper tube 
stack with fittings will fit inside a 4” partition. Solder-joint fittings make installation in tight quarters easy 

for compact, space-saving assemblies. For more information on copper tube, write: The American Brass 


Company, Waterbury 20, Conn. In Canada: Anaconda American Brass Ltd., New Toronto, Ont 


COPPER TUBE AND FITTINGS for soil, waste, and vent lines 


Available thr 
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No. 40 No. 7OA No. 2A 


RADIATOR STEAM VENTS 


No. 4A No. 76 


MAIN STEAM VENTS 


Wd 3 


No. 78 No. 790 No. 500 


WATER VENTS 


CONVECTOR 
STEAM VENTS 


THERMOSTATIC 
STEAM VALVE 


No. 4 


AIR VALVE 


No. 3 


STEAM UNIT 
HEATER VENT 


VENTING VALVES 


For every steam and hot water heating system—resi- 
dential, institutional, industrial—Hoffman Specialty 
Mfg. Corp. makes the correct Vent Valve for each spe- 
cific requirement. This wide range of Vent Valves is 
another example of the complete quality line of Hoff- 
man Specialties. Whenever you need valves, pumps, 
traps, strainers, etc., think of Hoffman . . . write for 


further information. 


oFF™ 
7 Sy 


: ’ 


HOFFMAN SPECIALTY 
MANUFACTURING CORP. 


1700 WEST 10th STREET 
INDIANAPOLIS 7, INDIANA 


VALVES, TRAPS, VACUUM AND CONDENSATION PUMPS, FORCED HOT WATER HEATING SYSTEMS, 
STOCKED AND SOLD BY LEADING WHOLESALERS OF HEATING AND PLUMBING EQUIPMENT. 
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LETTER FROM THE EDITOR 





November 1959 


Dear Reader: 


The large central heating system at the University of Chicago 
has delivered approximately 12 billion lb of steam to meet the heating, 
cooling, and various other needs since it was first put into operation 30 
years ago this month. This system, consisting of four 1200 hp coal fired 
watertube boilers, has been in continuous use since 1929, and the system's 
original piping and boiler tubes are still in use. Even though the heated 
space has increased considerably since 1929, sufficient boiler capacity 
Still remains to serve further expansion from the present 63 million cu ft 
to almost 95 million cu ft when added. Lyman R. Flook, formerly Superin- 
tendent of Buildings and Grounds at the University, explains, in his arti- 
cle on pages 97 to 101, how this large system has been operated and main- 
tained during this 30 year period so additional boiler capacity has not 
been required. 





The process piping systems in the new blood fractionation 
laboratory at the Michigan Department of Health are a very important link 
in the processing of fresh and outdated blood from various sources. Anton 
Krapek discusses the processes and explains how the piping systems were 
designed to meet the unique needs of this new laboratory in his article on 
pages 102 to 105. The importance and necessity for many sanitary precau- 
tions in processing biologic material and the high standards that are neces- 
sary to insure safety in their use in the human is explained by Mr. Krapek. 





The new sheet metal duct manual is a new tool for engineers 
and contractors which will undoubtedly bring an end to confusion and 
misunderstanding in the design and installation of these air distribution 
Systems, according to James H. Stiggleman in his article on pages 106 to 
109. This new manual is the contribution of the Sheet Metal and Air Con- 
ditioning Contractors National Association and is the result of compilation 
of extensive data by SMACNA. 





A consulting engineer's views regarding his responsibilities and 
fees for his services are presented by Ralph M. Westcott on page 112. Along 
with this is an engineering contractor's view of consulting engineer's 
problems by A. I. McFarlan on page 113. 





Air conditioning keeps perishable photographic supplies fresh 
in Eastman Kodak Company's distribution center, according to L. V. Quadrini 
in his article on pages 118 to 120. Seven different systems provide cool- 
ing for the offices, the storage areas, the electronic computer installa- 
tion, and the cafeteria. Both built-up and package systems are used. For 
areas of 13,000 sq ft and larger, the built-up system is used. Equipment, 
ducts, and pipes for the storage areas are installed on the roof to save 
space and to eliminate the possibility of leaks causing damage to photo- 
graphic supplies. 
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To control corrosion and improve heat transfer in steam heating 
systems, Dr. Malvern F. Obrecht explains in his article on page 121 how 
filming amine inhibitors can provide economical and efficient protection 
for metal surfaces. These inhibitors also exhibit “detergent” action on 
already fouled surfaces by displacing and removing corrosion deposits and 
other fouling layers. They promote dropwise condensation and "sweeping" 
run-off, which also contribute to increased heat transfer. Dr. Obrecht in- 
cludes several examples showing heat transfer relationships with the foul- 
ing factor reduced as a result of filming inhibitors. 





Recommended loudness limits for noise from heating and air con- 
ditioning equipment are given in the HPAC Data Sheet on pages 129 and 130. 
The new limits are in three levels that are referred to as very quiet, 
quiet, and slightly noisy. The author, Dr. Howard C. Hardy, shows how 
total loudness may be computed by following six easy steps using these 
loudness limits and a loudness graph, also included as a part of the Data 
Sheet. 





Condensers and how they function is explained by Lester T. 
Avery in his Tricks and Trends article on page 131. He points out many 
condenser maintenance procedures and tips for good performance that should 
be helpful in assuring continuous operation of air conditioning systems. 





A new pipe welding procedure using inert-gas tungsten-arc weld- 
ing with new consumable insert rings is explained by Helmut Thielsch in his 
article on pages 132 to 135. He shows how the new silicon deoxidized con- 
sumable insert ring has solved the problem of bubbling and porosity in 
joining carbon steel pipe. Of course inert-gas tungsten-arc welding has 
been used extensively in joining stainless steel pipe and tubing, but it 
has been limited on carbon steel because of these problems until now. 





More and more new apartment buildings are including air condi- 
tioning as an essential building service right at the construction stage. 
This is eSpecially true in New York City. The 30-story Imperial House, 
largest apartment building to be built in New York City with air condi- 
tioning incorporated during construction, will have its exterior areas 
cooled by fan-coil units supplied by a single 940 ton centrifugal compres- 
sor. Lewis Smith explains the reasoning behind the decisions and how the 
system will be operated in his article on pages 136 and 137. A two-zone 
(north and south) hot water heating system will serve the building during 
the winter. 








the HPAC Engineering Data File on pages 139 to 154. The fundamentals of 
radiant heat transfer with special emphasis on the application of these 
heating units to space heating is presented. How to calculate radiant heat 
exchange, how radiant heating affects comfort sensations, and what to con- 
Sider when selecting and locating the radiant heating unit are some of the 
topics covered. 


The You'll Want to Know news reports are on pages 39 to 44. 
"Open for Discussion" is on pages 87 to 90, and Question of the Month is on 
pages 92 and 94. The Law and Your Profits presents the dangers of a faulty 
installation in the actual case cited on page 138. 


Lt Kove 


Editor, HEATING, PIPING & AIR CONDITIONING 
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IN TUBING, 
a Col dal (iF = 1-0: ) om Ove) 0) ol =) 


IN COPPER TURIN, 
Nothing Beats [? NG! 


A 


For FINNED ree wm 
COPPER TUBE 
Specify READI-FIN® 


A line of heat transfer tubing made by Readi- 
Fin Mfg. Co., Inc. (a subsidiary of Reading 
Tube Corp., at Reading, Pa.). The extended 
surface is extruded from the tube wall, thus 
eliminating the possibility of fin failures result- 
ing from thermal shock, corrosion and erosion. 
This “‘one-piece’’ (integral) construction pro- 
vides maximum heat transfer efficiency, rugged- 
ness, easy fabrication and freedom from 
fouling. It's available in Water Tube types 
with finned or plain ends and in Condenser 


t i i ; READI-FIN 
Tube types with finned, plain or stripped ends. TYPE S/T 


bs in, secome | For PRECISION COPPER TUBE SS 


Satine carton. & dirt : 
Specity MACKENZIE WALTON ~ 
READING (A ie ee ‘on corp.) | SHAPE | 


Also Specify " 
COMMERCIAL ponte (2) Sy Lw SS 


|CAPILLARY | Yel") tele) ET elae 


« Famous for Accurate and Fine Finish Tubing 
© Quality Controlled from Start to Finish 


RED BRASS a 
rwe : READING tuse corporation 


Empire State Building, New York 1, N.Y., Plant: Reading, Pa. 
Distribution Depots: 


READING, PA. WOODSIDE, L.1., N.Y. PHILADELPHIA, PA. CHICAGO, ILL. CLEVELAND, OHIO 
on ¥] 

Sold — é ATLANTA, GA. 57-17 Northern Blvd. 921 Penn St. 305 W. 3ist St. 4615 Perkins Ave. 

Through 690 Murphy Ave. OAKLAND, CALIF. LOS ANGELES, CALIF. DENVER, COLO. HOUSTON, TEXAS 

Wholesalers ae S.W., Unit 5, Bldg. B 410 Hegenberger Rd. 120 No. Santa Fe Ave. 2845 Walnut St 1121 Rothwell St. 

Only ® 2 5 ne DALLAS, TEXAS —9000 Sovereign Row, Brook Hollow Industrial District 
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— TUBE TURNS... 


Bellows Expansion Joints 
test rated for assured cyclic life 


Tube Turns has introduced a brand new concept in 
bellows expansion joints to fill a vital need in engineered 


piping systems. 


These new bellows joints are rated on the basis of thor- 
ough, well organized test studies to assure a definite mini- 
mum cyclic life... rather than the usual average or maxi- 


mum. This conservative rating, backed by Tube Turns’ ex- 


Another tt plus value from... 


TUBE TURNS 


DIVISION OF CHEMETRON CORPORATION 
Lovisville 1, Kentucky 


CHEMETRON 


tensive test results, gives you an assurance of confidence 


heretofore lacking in the application of bellows joints 


Hence, you can specify TUBE-TURN* Bellows Expansion 
Joints and be sure of predictable performance. These 
top-quality products will be subject to the same wat 


ranties that apply to all other products of Tube Turns 


Backed by Tube Turns’ technical service! [his new line 
of products is backed by 31 years of pioneering research 
in piping technology, including problems of piping 
flexibility. Our sales-engineering staff, located nearby, 
will assist in the application of TUBE-TURN Bellows 
Expansion Joints to your specific problems 

Available from your nearby Tube Turns’ Distributor. 
You can order TUBE-TURN Bellows Expansion Joints 
along with fittings and flanges from your complete-line 
Tube Turns’ Distributor. Here is still another plus value 
you get when you specify and buy TUBE-TURN products. 


*The trademarks “TUBE-TURN 
to the quality products 


MAIL FOR CATALOG. Lists available sizes of TUBE-TURN 
Bellows Expansion Joints ... includes rating tables to guide in 
piping design. Mail coupon for free copy. 


TUBE TURNS, Dept. HP-11 
224 E. Broadway « Louisville 1, Kentucky 


Send catalog on TUBE-TURN Bellows Expansion Joint 


Company Address 


City 


DISTRICT OFFICES: Atlanta * Chicago * Columbus « Dallas + Denver * Detroit 
Houston + Kansos City + Los Angeles +» Midland » New Orleans + New York 
Philadelphia + San Francisco + Seattle + Tulsa 
IN CANADA: TUBE TURNS OF CANADA LIMITED © Ridgetown, Ontario 
DISTRICT OFFICES: Edmonton + Montreal + Toronto 


Your Name 


| Company Name 


Position 
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Easy to apply FOAMGLAS Stay-Dry Pipe Insulation covers 18,000 lineal feet of hot and cold pipe lines in the new Norton 

Building, Seattle, Washington. An additional 30,000 feet of FOAMGLAS insulation was used throughout the building for re- 

frigerated surfaces, pump coverings and as backing for Spandrelite curtain wall panels on the building's exterior. Architect: 

Bindon & Wright. Consulting Architects: Skidmore, Owings & Merrill. Mechanical Engineers: Bouillon, Griffith & Christofferson. 
wy - _ - 


~ ee 


18,000 FEET OF... 
NEW FOAMGLAS* 
STAY-DRY PIPE 
INSULATION 


won't let condensation 
form on these 
building service lines 


Condensed moisture on building service piping 
can drip down and ruin costly interior finishes and 
furnishings. Consulting Engineers, Bouillon, Griffith 
and Christofferson found an excellent, low-cost solution 
to this problem in Pittsburgh Corning’s new FOAM- 
GLAS Stay-Dry Pipe Insulation 18,000 lineal feet 
of it to insulate heating and air conditioning lines in the 
Norton Building, Seattle, Washington. 

FOAMGLAS is a natural vapor barrier .. . com- 
posed entirely of sealed glass cells. And the air inside 
those cells is the world’s best insulator. FOAMGLAS 
now is available in low-cost prefabricated 24” pipe cov- 
ering segments with a kraft-foil laminate jacket for a 
tough protective coating and attractive white outer fin- 


ish. It can be painted with water base paints. 


PIT TS BURGH 


This unique combination of benefits .. | gives 
you cost-saving features not found in other commercial, 
dual-temperature pipe insulations: Easy to apply. No 
additional moisture seals or cut-offs required. No vapor 
barrier jacket required. High compressive strength. Easy 
to cut and shape. Cannot burn. Waterproof. Insulating 
value never varies. Moisture absorption is no problem 
And it is vermin-proof. 
it is available in 1” and 1/2” nominal thicknesses 
for all lines from copper tubing through 6” 
I.P.S. for service from +35°F to +350°F. For more in- 
formation on new FOAMGLAS Stay-Dry Pipe Insula- 
tion, write to: Pittsburgh Corning Corporation, Dept 
HP-119,One Gateway Center, Pittsburgh 22, Pa. In 


Canada: 3333 Cavendish Blvd., Montreal, Quebe¢ 


CORNING 
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“LOCK SEAMS GIVE US TROUBLE? NO SIR—WE USE WEIRKOTE !”" 


When it comes to the rigors of lock-seaming, nothing can take it like Weirkote. 


Why? Because Weirkote combines the strength of steel with a tightly bonded continuous 
process zinc coating that remains intact through the severest fabricating steps. No 
chipping. No peeling. In fact, Weirkote can be worked to the very limits of the steel 
itself and still come through with a smooth, even, corrosion-resistant zinc coating on 
both sides of every crease. 


So whether your product is crimped or drawn, spun or twisted, Weirkote means a 
new high in production results, corrosion prevention and customer goodwill—a new 
low in costly, worrisome rejects. 


Weirkote’s low initial price, combined with these production savings, insures the 
economical quality you may have been looking for. Why not investigate further by 
sending for the 12-page Weirkote booklet that explains how Weirkote can help you 
both in your products and in your production. Just write to Weirton Steel Company, 
Dept. M-13, Weirton, West Virginia 


—- 


| STEEL 
cus 


WEIRTON STEEL 
COMPANY 


WEIRTON, WEST VIRGINIA 


a division of 


NATIONAL STEEL ia CORPORATION 





Specity SKE 


One is just right for your application 
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I'wo outstanding vertical type pumps shown at right are full® described 
in the new Bulletin 21-C, Combining the latest features of centgifugal 
pump design the New “CCVS” Pump is built in three single sizes 
and the duplex unit in either the two float switch or automatic alternafor 
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Now...more trapping value 
for your money! 


NEW SARCO FLOAT-THERMOSTATIC STEAM TRAP 
with improved engineering features 


THERMOSTATIC BELLOWS 

FOR AIR BY-PASS HEAVY-WALL COPPER FLOAT 

> insure as life — made Reinforced at lever connection 

of special copper alloy. Copper-plated for greater dura 
EASY ACCESS TO drawn and corrugated by bility. ‘ , SEMI-STEEL 
ALL WORKING PARTS exclusive process in Sarco's BODY AND COVER 
Entire trap mechanism is plant 
attached to easily remova- Rated at 125 psi 
ble cover. No disturbing : steam working pres 
of inlet and outlet con oy sure 
nections 


Wey amy 





VALVE HEAD 
STAINLESS STEEL 


BALL BEARING STAINLESS STEEL 








Its accuracy and hard- 
ness insure tight shut 
off, long life 


VALVE MECHANISM 


Valve arm, bracket, seat. 


ball head — all of stain 


SIDE INLET AND OUTLET 
Pipe can be connected ver 
tically, horizontally, or at 


tess steel. Seat is hard right angles 
ened 


location above condensate level permits discharge 
of air and gases reaching trap after start-up. Does 
not require adjustment when pressures change. 


This new, improved Sarco Float-Thermostatic 
Steam Trap Type FT discharges condensate at 
steam temperature continuously and without 
shock. 

Recommended to drip steam mains, unit heat- 
ers, blast coils, heat exchangers, and other allied 
process equipment, requiring accurate temperature Write for Bulletin 455-B to Sarco Company Inc., 


control. . 635 Madison Avenue, New York 22, N.Y. 
Air Binding Impossible — equipped with sepa- 22108 


rate thermostatic air vent, which removes 


Sizes —% and 1” 
For steam pressures — 0 to 125 psi 


automatically and immediately all air and incon- 
densable gases reaching trap. Balanced pressure 
vent self-adjusts to all operating pressures. Its 





REMEMBER | 0) | ESD) OE I m,. set 


only Sarco nd Thermostatic 
ake i Liquid Steam Traps ew Steam Traps 
Thermostatic Expansion Thermo -Dyn 
ma es all types Steam Traps Seeams nag 


Steam Traps 
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VALVES 


easy gate valve maintenance starts here. . . 


O-B Union Bonnet Gate Valves are de- 

signed to meet industry's need for valves 

that are easy to maintain. They can be 

, broken for inspection and servicing, then 
~ quickly and accurately reassembled. Each 
‘ ~ time the union ring is pulled down it 


<- 
a a 


6 ce 


y ‘ makes a leaktight joint. Body and bonnet 
i Y mating surfaces come together in a tight 
: .7 seal that cannot become loosened during 
le 4 ordinary operation. The union ring also 
. adds strength at the bonnet joint, keeping 
internal pressures from spreading the 

\5 body neck. 


Number 9100 and 9300 rising stem valves 
are made of quality bronze in %” thru 3” 
sizes. Ask your distributor about these 
and other O-B valves, or write to Ohio 
Brass Company, 380 North Main Street, 
Mansfield, Ohio. 


o-B 


Gate Valves 
n Bonnet 
oT ee for 125 \bs. WwSP 


~~ _! (®) 200 Ibs. WOG _— 
: ie) 
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For big jobs, TRANE Fans are especially designed 
for industrial processing and drying and for 
high-pressure air conditioning systems. Com- 
plete range of standard sizes from 12 to 89 
inches, for static pressures up to 114 inches. 
Capacities to 310,000 cfm 


Choose a dependable Trane Fan 
for any process or comfort job! 


Accurate ratings, rugged construction assure quiet, efficient operation 


The fans you choose for your air-moving jobs— process 
or ventilation—may mean the difference between top 
performance and inadequate performance. That’s why 
leading consulting engineers turn to TRANE for fans that 
are designed for quiet, efficient operation . . . simplified 
installation and maintenance—and available in a com- 
plete range of capacities and types to handle any job. 

TRANE Fans are accurately rated and ruggedly built. 
Solid workmanship and the most modern tooling assure 
consistently dependable performance. And each TRANE 
Fan design has been tested and approved in the indus- 
try’s most modern and complete testing laboratories. 

TRANE gives you a single, reliable source for all your 
air moving jobs: giant Class I, II and III fans 
Cabinet Fans . . . Utility Fans—all tested under the 
AMCA and ASHAE Code. TRANE field personnel in 97 
offices are available to help you make the best selection 
for any air moving job. 

When you need a rugged, dependable fan for human 
comfort or industrial process, turn to TRANE. See your 


ee 


FOR ROOF APPLICATIONS 


nearby TRANE Sales Office, or write TRANE, La Crosse, 
Wisconsin. 

WANT MORE FACTS? Write on your letterhead for 
Bulletins: FC Fans, Class I and II (DS-348-F); BI 
Fans, Class I and II (DS-348-B): BI Fans, Class III 
DS-348-C); Utility Fans, (DS-348-U). Cabinet Fans, 
(DS-348-D). Axial Roof Ventilators, (DS-364-A). Cen- 
trifugal Roof Ventilator, (DS-364-C). 


For any air condition, turn to 


TRANE 


MANUFACTURING ENGINEERS OF AIR 
CONDITIONING, HEATING, VENTILATING 
AND HEAT TRANSFER EQUIPMENT 


new TRANE axial 


| “flow and centrifugal roof ventilators are espe- 
cially designed for low silhouette, efficient air 
movement. Complete range of sizes and models. 


ia _— 
ow 


PACKAGED UTILITY FANS for fast, economical 
installation for hundreds of plant ventilating P 
jobs. Exceptionally smooth and quiet in 
operation. Capacities to 15,450 cfm. 








PROTECTED 
against splashing 
liquids... 


* 


DOUBLY PROTECTED — Air intokes and outlets are 
positioned to provide complete protection against 
dripping or splashing liquids. Rugged cast iron 
frames protect against rough handling and cor- 
rosion, 


Designed 
to give you 
Double 
Protection! 


Wagner Type DP Motors provide double protection that means longer life 
more versatility of application. Rugged cast iron frames and endplates are 
highly resistant to corrosion. Dripproof enclosures are so well designed that 
these motors can handle many applications that formerly required splashproof 
motors. These motors pack ample power into little s , are light in weight 
and are easy to maintain 

SLEEVE BEARING MODELS AVAILABLE. The entire line ratings is 
available with ball bearing construction, or with stecl-backed, babbitt-lined 
sleeve bearings of high load carrying capacity that provide quieter operation 

Let a Wagner Sales Engineer show you how these motors can be applied to 
your needs. Call the nearest branch office or write for Wagner Bulletin MU-223 


Branches and Distributors in All Principal Cities 


Wagner Electric Corporation 


6370 Plymouth Ave. + St. Louis 14, Missouri 


COOLING RUNNING—Specially designed baf- CAN BE RE-LUBRICATED — Original factory 

fles, which protect the stator windings, direct a lubrication will last for years in normal service 

cooling stream of air through the motor to effec- —but grease plugs are provided to permit 

tively cool the motor—add to motor life. ‘ re-lubrication that adds years to motor life 
under severe conditions 











ALL PACKAGED BOILERS ARE NOT THE SAME 





IS IT A TRUE PACKAGE ? 


Superior Packaged Boilers are complete . . . including 
burner, draft equipment, controls and all interconnecting 
piping and wiring. Completely factory assemble 
tested at the factory before shipment. 


ana i 
, Gna hh Tre 


IS IT ROTARY-BURNER EQUIPPED ? 


This is important for fully-automatic oper The 
Superior Burner is capable of starting a cold boiler without 
compressed air, requires a minimum of supervision, and 
no lubrication whatsoever 


a " capa SR t " 


_ 


IS ITS HEATING SURFACE ADEQUATE ? 


Most boilers have adequate heating surface when new. 
Its effectiveness is lessened now ever, as he boiler is used. 
To insure against this u per 
boiler horsepower, and Superior Ss 4 pass, jn draft design. 


Specialists in PACKAGED BOILERS... exclusively 


SUPERIOR COMBUSTION INDUSTRIES, INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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CHECK THESE 
IMPORTANT 
FEATURES 


before you buy... 


There’s a big difference in package boilers, that 
is not always obvious from external appearances. In 
the first place, many of the so-called packages are 
not packages at all, but combinations of boiler on 
the one hand and a burner-draft-control package on 
the other, shipped from separate manufacturers and 
assembled as a unit at the installation site. 


Even in the true packages there are important 
differences in burner equipment, draft arrangements, 
and in the actual rating of the boiler itself. 


Superior Packaged boilers are true packages, fully 
assembled and fire-tested at the factory before ship 
ment. They are equipped with dependable Superior 
Rotary Burners, induced draft, integrated controls, 
and all interconnecting piping and wiring. They are 
conservatively rated, based on a full 5 sq. ft. of 
heating surface per boiler horsepower. 


The location of the furnace within the boiler shell 
is carefully planned to provide protection against 
both low-water and mud-buildup failures. 


Ask your engineer about Superior Packaged 
Boilers, his counsel is your best assurance of a 
boiler which will provide years of dependable opera- 
tion at high efficiencies. 


Type C Superior Packaged Boilers are 
manufactured in fourteen sizes, from 20 
to 350 bhp., and with slight design 
modifications to 600 bhp. Sizes above 
350 bhp. are designated as Type CF 
All sizes are fully automatic firing oil, 
gas or both, and for pressures to 250 
psi. Hot water units are also available 
For complete information write giving 
capacity range desired, and ask for 
bulletin 14C 


LET RIOTR: 


PACKAGED BOILERS 
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Streamlining a 


connectors to streamline heating svs 


tems is becoming more important. 


FLEXPIPE has core of seamless tin bronze 


tubing corrugated for flexibility. No pack 
ing. 100° tight. Tin bronze wire braid coy 
ering for extra Brass fitting 
attached. Packaged in clear, tough poly 


ethylene bag for easy identification, han 


strength 


dling and warehousing 





APPLICATION HINTS: 


CONVECT 
FINNED Ff 


OR BASERB 


BANE 


NOT OVER 10 FT 


NOTES: 


Flexpipes will take care of vertical move 
ment and permit easy alignme nt of pip 
ing without straining trap, valve bodies 
or heating elements and causing leaks 

Offset D 1S 


above risel 


location 
Install with 
this offset to avoid trapping conden- 


shown tor 


tri hor only 


sate. Offset shown is maximum—not to 
be exceeded when installed cold. Select 
length \ 


wcording to riser expansion 


In the simplified steam system 
using convectors, finned pipe, or 
baseboard radiation, shown above, 
for example, Flexpipes will solve 
many problems. They eliminate three 
elbow swing connections to compen 
sate for expansion and contraction 
in the risers. The piping can hug the 
wall—there’s no need to go through 
the floor to make connections from 
the Hoor below. There are fewer con- 
nections, fewer possible leaks. There 
is no strain on trap and valve bodies 
or on the heating elements. Flexpipes 
help make possible a system that will 
operate dependably through the 


years with little maintenance 


Ways to simplify construction and cut costs with 


“2'' FLEXPIPE 


RETURN RISER 


expec ted 
Nipple “B” 


he needed in some cases When center 


ind coupling “C” may not 
line s of risers ind heating elements are 


not in the same plane, turn the riser 
tees 45 or 90 cle grees and use elbows 
and nipples as required 

Select valve and tr ip body pattern as 
required for the job 


Sweat fittings furnishe d whe n needed 


steam heating system with flexible connectors 


© conserve space, simplify in- 
stallation, and provide greater 


reliability, the use of Flexpipe flexible 


IN HOT WATER SYSTEMS, Flexpipes can 
help do a similar streamlining job 
The trap is replaced by a balancing 
elbow and an all valve 
WHERE TO BUY. Flexpipe connectors 
come in convenient standard sizes 
from 14 inch through 2 inch, and are 
sold by leading distributors. They can 
show you samples and answer ques 
tions about service applications. For 
the name and address of the one ser\ 
ing your area, or for more detailed in 
formation, write to: Anaconda Metal 
Hose Division, The American Brass 
Company, Waterbury 20, Conn. In 
Anaconda American Brass, 
Poronto, Ont 


Canada 
Ltd., New 


an ANACONDA product 





Choose the BEST for Your Purpose... 


MUNDET ENGINEERED 
INSULATIONS Include: 


Acs 


, 85% MAGNESIA 


Mundet ‘‘Custom-Molded’’ 85% Magnesia 
is available in board and pipe covering. 
85% Magnesia is the standard for highest 
efficiency on temperatures up to 550°F; 
assures low conductivity; is stable and 
easily applied. One of the best known insu 
lations for industrial needs for half a 
century. For temperatures above 550°F, 
use Mundet ‘‘Tri-calite’’ insulation. 








POLYSTYRENE 


Mundet Expanded Polystyrene Board and 
Pipe Covering provide extremely low con- 
ductivity; highest resistance to vapor trans 
mission and moisture absorption. This 
material has exceptional compressive 
strength; is odorless, lightweight and dur 
able. Manufacturing control assures pre 
cision fit. Applications include refrigerant 
piping, duct work and cold storage rooms 








Vrite for free Data Bulletins on any of our produ 


rials Mundet provides expert 


Mundet distributor-applicators located in most industrial areas 


temperatures at lowest cost and minimum maintenance, cal 


ts 


ontract installation services thr 


‘) GLASS FIBER 


Mundet glass fiber products include 
Superfine Glass Fiber blanket insulation 
Superglas pipe insulation with patented 
‘hinge action,’’ and Supertex Glass Fiber 
duct liner. This modern low-density insula 
tion is recommended where maximum 
thermal and acoustical efficiency is re 
quired for minimum space, on applications 
up to 350°F. Easily handled, clean and 
sanitary 








From sub-zero to +35°F, Mundet Cork 
insulation offers the ‘‘heavy-duty’’ protec 
tion that has never been surpassed. Mundet 
Corkboard and Cork Pipe Covering are 
fabricated from 100% pure Cork to the 
most exacting specifications is the 
highest grade cork insulation obtainable 
Recommended for low temperature 
applications on its record of proved use 


all 








in addition to a fu ne of insulating mate 


ugh our branch offices or througt 
if you are interested in »ntr ed 


on us now 


MUNDET CORK CORPORATION 


Insulation Division: 7101 Tonnelle Avenue, North Bergen, New Jersey 


DETROIT 38 
1440] Prairie Ave. 
HOUSTON 11 
6601 Supply Row 


ATLANTA 
339-41 Elizabeth St. N. E. 


CHicace 
35 €. Wacker Or, 


CINCINNATI 25 JACKSONVILLE 2, FLA. 
3118-24 Spring Grove Ave. $14 €. Bay St. 
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ST. Lowis 39 
3176 Brannon Ave. 
SAN ANTONIO 
130 Lombrano St. 
SAN FRANCISCO 7 
440 Brannan St. 


LOS ANGELES 
(Maywood): 6116 Waiker Ave. 





BEFORE YOU BUY, THINK: 


Not if it’s a Halstead & Mitchel! cooling 
tower with a 20- Year Guarantee 


The specially treated wood decking in H&M towers resists 
rotting, fungus attack and algae which accumulates and 
obstructs air flow in most other towers. Performance re- 
mains “like new” in H&M cooling towers year after year. 


Only Halstead & Mitchell offers a 20-Year Guarantee on the 
wetted deck against failure due to rotting or fungus attack. 


Other H&M features for unusually low maintenance in- 
clude permanently sealed fan bearings, and a heavy gauge 
steel cabinet protected against corrosion by three plastic 
coats applied after assembly. Be sure. Ask your local whole- 
saler for H & M towers, or write to Halstead & Mitchell, 
Bessemer Building, Pittsburgh 22, Pa. 


Water-Cooled Condensers - Cooling Towers - Air-Cooled Condensers - Finned Coil Products 


H & M COOLING TOWER WITH 
PRESSURE TREATED DECKING 


@ 
Halstead ¢ Mitchell 





25° Vacuum to 150 Ibs. Pressure... 
You ll Find it in DUNHAM-BUSK 
Steam Heating Specialties 


INVERTED BUCKET TRAP 
CONSTRUCTION 


RADIATOR VALVE 
CONSTRUCTION 


RADIATOR TRAP 
CONSTRUCTION 


It's a hefty jump from 25” vacuum to 150 Ibs. pressure. But it gives you an idea of 
the complete scope of quality Dunham-Bush Steam Heating Specialties 


Name a steam heating specialty and Dunham-Bush has it! 


You know steam heating specialties, but do you know the advantages of dealing 
with “one source—one responsibilty” Dunham-Bush? 


If not, itll pay you to write ior free brochure +1501 and/or the name of your 
nearest Dunham-Bush sales engineet 


PART OF THE DUNHAM-BUSH LINE 


F & T TRAP RADIATOR TRAP THERMOSTATIC TRAP BUCKET TRAP STRAINERS AIR ELIMINATOR AND AIR CHECK GAUGES 


Or & 77 9,0 
Dunham-Bush, Inc. DUNHAM/BUSH 


WEST HARTFORD 10 e CONNECTICUT ° U Ss A AIR CONDITIONING + REFRIGERATION + HEATING + HEAT TRANSFER 
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TheA 


BUYING “ SPECIFYING GUIDE since 1934 


“WHO MAKES IT?” “WHERE CAN WE GET IT?” When an 
engineer or contractor in the industrial-large building field is ready 
to buy or specify your type of product, here’s where he goes. He 
repeatedly uses HEATING, PIPING & AIR CONDITIONING’s January 
Directory Number to identify sources of supply and learn specific 
details about products. 

Here’s proof: In a survey of our all paid subscribers, 96% report 
they keep this field-specialized Directory throughout the year, 75% 
refer to the advertising pages as they use the Directory, and 91% 
regard the Directory as useful to them. 

Lasting sales power plus immediate cover-to-cover attention! 
Nearly 300 advertisers appear each year! Not a 13th or extra-cost 
issue regular space rates apply! Start off 1960 right tell your 
full story, parade your entire line in this value-packed issue. Closing 
date, December 10. KEENEY PUBLISHING COMPANY, 6 N. 
Michigan Ave., Chicago 2, III. 


Heating 


. Piping & Air Conditioning. 


REACHED FOR... 


ALL YEAR LONG! 











LOOK WHAT THIS 
DIRECTORY CONTAINS: 


1. An alphabetical listing of all products used 
in the field, and monufacturers of each 
2. Names and addresses of all these manu- 
facturers 

3. A listing of all known trade names with 
the product and manufacturer identified 
for each 

4. All products advertised in this issu@ ore 
classified and listed. This guides readers to 
the ad pages where they'll find more in- 
formation on what they seek 

5. Normal editorial content of a regular issue 
assures immediate cover-to-cover attention 
6. ACOMPLETE SHOW SECTION previewing 
the 2nd Southwest Heating and Air Condi- 
tioning Exposition in Dallas Feb. 1-4 


November 


1959 





B.EGoodrich 


How Koroseal saves $12,000 a year 
for L. A. Darling Company 


HE L.A. Darling Company of 
Bronson, Michigan manufac- 
tures plated racks and other display 
equipment for retail stores. Manual 
handling of muriatic acid in carboys 
glass containers) was an expensive 
part of the manufacturing cost. 
Then, three years ago, Darling 
installed a 12,000-gallon Koroseal- 
lined tank (pictured above) and a 
network of rigid Koroseal PVC 
piping. The tank permitted bulk 
purchase of acid, and the piping 
eliminated manual handling. Tangi- 
ble savings have been in excess of 
$12,000 each year. And further sav- 


ings have been realized through the 
elimination of broken carboys and 
the release of working capital previ- 
ously tied up in deposits on carboys. 
Koroseal rigid PVC by B.F. 
Goodrich has answered countless 
problems for alert manufacturers 
Koroseal is unaffected by most alka- 
lies and acids and is completely 
inert in the presence of oil, alcohol 
and salt solutions. It resists corro- 
sion, has superior insulation quali- 
ties, will not support combustion 
and never needs to be painted. 
Easy to install, Koroseal in various 


forms can be threaded, cut, welded 


or drilled. It is available in pipe, 
tubes, rods, valves and sheets. For 
information, just send in the coupon. 


B.F.Goodrich Industrial Products Co. 
Dept. HP-11, Marietta, Ohio 


Please send me free booklets on 


CJ Rigid Koroseal Pipe 


C) Rigid Koroseal Sheet 


Company 


Zone State 


BE Go is drich Koroseal rigid PVC products 
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“Engineered for 
air conditioning systems” 


QCf. Plug Valves 


Here’s the ideal valve for air conditioning and heating systems - the 
ACF lubricated Plug Valve. It provides maximum control with minimum 
cost for air handlers, compressing units, water lines, natural gas or fuel 


oil lines, and water towers. 


Tight Seal, Full Pipe Area 

A Teflon gasket backed-up by a lubricant reservoir seals the head 
seat. The cylindrical plug—no taper to bind and stick — provides an 
effective seal in the line. A smooth, well-proportioned full pipe area port 
Opening minimizes turbulence and pressure drop. 


Always Easy to Operate 


No matter how long between operations, ACF Plug Valves open and 
close easily. All friction surfaces are constantly lubricated for smooth turning 
and protection against corrosion. Quick, quarter-turn movement of wrench 
opens or closes valve. Auxiliary packing is not required—only small amounts 


of lubricant for initial charge and periodic servicing are necessary. 


pivision or QCf inoustrRies 


INCORPORATED 


P.O. BOX 2117, HOUSTON, TEXAS 


° ~ 
; os 
* 
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Dial Indicator Marks 
Balanced Position 


All ACF Plug Valves may be 
equipped with dial indicators for 
obtaining or recovering proper bal- 
ance in any air conditioning system. 
This simple and inexpensive gauge 
can save a great deal of time, money 
and inconvenience. 

Write for the facts 
of your distributor 


and the name 
today. 


For specifications on “ACF lubri 
cated Plug Valves for Air Condition- 


ine and Heatine Svstems”’ 


WRITE FOR BULLETIN 
AP-1059 


PRODUCT OF W-K-M’s 
Creative Engineering 


5908-R 





THE BIG ONES COME TO BURNHAM 
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Stewart House Aportments — New York City 
Diesel Construction Co., Inc., N. Y. C.. . Builder and General Contractor 
Sylvan and Robert Bien, New York City . Architects 
Sears and Kopf, New York City : Consulting Engineers 
J. E, Schecter Corp., New York City Heating Contractor 


NEW LUXURY APARTMENTS 
TO HEAT WITH 
BURNHAM COMPACT-TYPE 
STEEL BOILERS 


Filling an entire city block, Stewart House is one of 
the largest fine apartment buildings going up in 
New York City this vear. A luxury co-op, it stresses B. f _anguees, 
quality throughout. To provide maximum heating 
capacity in minimum floor space, Burnham Compact- Stee! Boiler Department 
Type Steel Boilers were chosen. Three boilers will be Irvington, New York 
used, each with a capacity of 38,750 sq. ft. E.D.R. yeaa stems 
normal steam, new S.B.L. rating. Burnham's Compact- 
Type Welded Steel Boilers are available in new 
| Burnham Corporation 


ing ‘ 9 93 39.37 » - 
S.B.1. ratings from 2.930 to 39, 370 sq. ft. net E.D.R. | Stes! Geller Sapertment 
steam, with comparable ratings for water. Specify | trvington, New York 





Sales Representatives throughout the U.S.A. 


them on youl next job where space-sav ing and qual- | Please send me, without obligation, full ratings and data on 

itv are important. | Compact Boilers | Scotch-Type Boilers | Boiler-Burner Packages 
Burnham also offers a complete line of Scotch- 

Type and Scotch-Type Package Boilers 1 » above 

rype ind : tcl Type I ickage B ilers in the above Pea 

ratings and in certified ratings with up to 4,000 sq. ft. 

of heating surface. 
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[000 TON CAPACITY PLANT 


...air conditions Des Moines newspaper 
building. 375,000 c.f.m. air circulation! 





AIR CONDITIONING MILESTONE 


DES MOINES~— The combination 13- 
and 4-story Register-Tribune building 
is the only large newspaper publish- 
ing plant to be successfully air con- 
ditioned throughout from a single air 


handling unit. 


WIDE TEMPERATURE RANGE 


In addition to fitting duct work into 
an almost impossible structural situ- 
ation, the engineer was faced with 
widely temperatures 
that result from the amazing variety 


varying room 


of operations performed in a news- 
paper plant. Under one roof and in 
close proximity are hot stereoptyping 
operations, typesetting, darkroom fa- 
cilities, wire service functions as well 
as office areas where humans work 
feverishly to satisfy the news de- 
mands of ever-humming, ever-hungry 


printing presses. 


CHICAGO BLOWERS CIRCULATE 
375,000 C.F.M. OF AIR THROUGH 
1% MILLION CUBIC FT. AREA 


“One of the toughest problems,’ ac- 
cording to Mr. Wm. E. Nanes, con- 
sulting engineer, “was the cool air 
circulating fans” 

“The Register-Tribune people spe- 
cifically requested the quietest fans 
available. It turned out that Chicago 
Blower Corporation could meet our 
needs on both counts. They had the 
capacity we wanted and their special 


hollow-sectioned air foil blade con- 


is 


Two huge Chicago Blower centrifugal airfoil fans handle 375,000 c.f.m. of air in supplying 
cool, conditioned air throughout the newspaper plant and office areas. Special “Chicago” 
aerodynamic fan blade design keeps noise level at an absolute minimum. 








struction made the fans surprisingly 


quiet?’ 


92% EFFICIENCY WITH LESS POWER 


Two Chicago Blower fans, whose 
housings are 15’ high, were used. 


Each fan rotor is over 7’ in diameter 





and weighs 3000 pounds. Because the 
blades are aerodynamically designed, 
similar to an airplane wing, eddy cur- 
rents responsible for turbulence and 
noise are virtually eliminated. Fan 
efficiencies are an amazing 92% and 
they operate on less power. Noise 
level over similar capacity units is 
reduced as much as 40%. 


CHICAGO BLOWER ENGINEERING 
ASSISTANCE ALWAYS AVAILABLE 


Chicago Blower plant and field engi- 
neers are always on call to assist 
firms working on heating and venti- 
lating problems. They bring to any 
job a wealth of time-, trouble-, and 
money-saving information gained on 
thousands of installations. 





HILAG oO 


CHICAGO BLOWER CORPORATION 
9869 Pacific Avenue + Franklin Park, Illinois + 


Your local 
Chicago Field 
Engineer is in the 
‘Yellow Pages’ 


x 
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Want all the facts about this aerodynamically- 
designed fan? Ask your “Chicago” field engi- 
neer for a copy of Bulletin A-103. You will 
find him listed under ‘Fans; “Blowers;’ or 
“Ventilating Equipment and Supplies” in the 
YELLOW PAGES of your phone book. If you 
prefer, write or call direct and complete infor- 
mation and service will be provided. 





Phelps Dodge Copper Water Tube 


Famous Mine-to-Market Quality 
that means Dependability 


Phelps Dodge copper water tube’s out- 
standing reputation for superior quality is 
the result of complete Phelps Dodge con- 
trol of materials and manufacturing meth- 
ods, from the mining operation to the fin- 
ished product. Phelps Dodge water tube is 
made of the highest grade copper from 
Phelps Dodge’s own mines. . . is carefully 
controlled for quality throughout fabrica- 
tion... and has unsurpassed tube proper- 
ties, including precise uniformity of wall 
thickness, due to Phelps Dodge’s unique 
Hot Forged-Extrusion Process. 


PHELPS DODGE (0? 


CORPORATION 


PHELPS DODGE 
COPPER WATER TUBE 


PHELPS DODGE COPPER PRODUCTS 


aro 


YOWAERS 
Sarway 6 


Dependable Distributors with 
Complete Service Facilities 


Phelps Dodge distributors can supply plumbing and 
heating contractors from complete stocks of pipe, 
copper water tube, copper drainage tube, copper re- 
frigeration tube and other essential plumbing equip- 
ment of all kinds ... everything needed for home 
building, industrial expansion, heating and air condi- 
tioning and factory maintenance. Phelps Dodge dis- 
tributors also offer expert advice and valuable job 
tips, plus practical knowledge from Phelps Dodge rep 


resentatives that help to solve on-the-job problen 


Your Phi Ips Dodge distributor has the best of everything 


top-quality products and friendly service! 


PRODUCTS = -P- 


oe 


MADE IN USA 
TO THE STANDARDS 


OF AMERICAN INDUSTRY 


NEW YORK, N. Y. + LOS ANGELES, CALIF. 
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Call in the GENERAL CONTROLS 
MAN in your area today to work out a 
draft control system for your plant. 
Or get all the facts by return mail from 


34 


Gy 
xe 














meet the combustion 
EFFICIENCY EXPERTS 
from GENERAL CONTROLS 


Wondering how to step up your boiler efficiency, cut down on 
costs? General Controls puts a real damper on fuel waste... 
with a draft control system that pays for itself again and again. 
It’s the system that goes in easily, inexpensively —with any 
type boiler, any type fuel. Saves you as much as 25% on fuel. 
Saves on manpower, too! 


You'd better get acquainted with our panel of efficiency experts : 


A\ DRAFT PROGRAM CONTROL: Start-up, shut-down, measures 
draft changes and sets damper for any firing rate. Optional 
safety feature shuts down boiler when draft condition is 
unsafe. Fast, accurate...senses atmospheric changes. 


3 DRAFT INDICATOR: Provides continuous visual readings of 
draft conditions in combustion chamber and/or stack. 


C FLUE GAS TEMPERATURE INDICATOR: Shows boiler efficiency 
by indicating excessive heat loss. 


D STEAM PRESSURE INDICATING CONTROLLER: Indicates boiler 
pressure on main instrument panel, and gives accurate 
on-off or proportioning control. 


E ACTUATOR: Operates stack damper to maintain constant 
combustion chamber draft. 


GENERAL CONTROLS 


Glendale, Calif. * Skokie, Ill. * Guelph, Ontario, Canada 
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Now—a new appearance concept for 


low-budget commercial installations 


plant Lo ok 


with Johns-Manville FIBROCEL Insulation! 


Now you can bring the traditionally fine 
appearance and performance excellence of your 
power plant work to general commercial and 
industrial installations... with Johns-Manville 
Fibrocel® Insulation! 

Why these power plant advantages? Simply 
because Fibrocel is molded! The only com- 
mercial insulation made by a precision metal 
mold) to near-perfect roundness, with un- 
matched uniformity of size and line. 

This an immediate end to costly 
finishing, heavy jacketing, needless pointing 
up of cracks and apertures. Instead, Fibrocel 
gives you a tighter, better looking installation 
just as it is applied. Pipelines are gun-barrel 


means 


JOHNS MANVILLE 


straight, firm end to end. The look of a 
power plant! 

Fibrocel’s dimensional uniformity again 
pays off in fuel savings—pipe is always “dead 
center,”’ with lengths butted tight to provide 
maximum insulating effectiveness. 

Let us send you the informative new bro- 
chure, IN-155A. It gives you full details on 
Fibrocel’s thermal performance. Illustrations 
show why Fibrocel installs easier . takes 
abuse, too. Keeps its fine appearance and 
performance excellence for the life of the 
installation. Write for it today! 

Address Johns-Manville, Box 14, New York 


16, N.Y. In Canada: Port Credit, Ontario. 


OHNS-MANVILLE 


SCHOOLS 
COLLEGES 
... Specify Fibrocel 
for the ‘‘POWER 
PLANT” look in 
installations like 
these (35F to 300F) 


HOTELS 
APARTMENTS 


STORES 
WAREHOUSES 


Heating. Piping & Air Conditioning 


PLANTS 


OFFICE BUILDINGS 
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HOSPITALS 
INSTITUTIONS 
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Another new development using 


B.EGoodrich Chemical «+ mrorta 


Blowers and fans, ductwork and fittings and bolts, nuts and washers are all manufactured of Geon by Industrial Plastic Fabricators, Inc., 
Norwood, Mass. B. F.Goodrich Chemical Company supplies the Geon polyvinyl material. 


Blower and ductwork of Geon 
solve corrosive fume problems 


The manufacturer of this air han- 
dling equipment can promise buy- 
ers efficiency as high after years of 
operation as right now. The equip- 
ment is made from sheet made of 
Geon rigid vinyl. Unlike conven- 
tional coated blowers and fans which 
usually handle just one type of 
chemical fume, this equipment with- 
stands corrosion and residual build- 
up of nearly all chemicals. Installa- 
tions are often lower in cost because 
of weight savings. 

Sheet of Geon rigid vinyl is 
extremely versatile for fabrications 


B.EGoodrich 


like this—it can be heat-formed to a 
variety of shapes, precision welded, 
machined and finished to close toler- 
ance. The flexibility made possible 
with Geon makes possible new de- 
sign features impractical with other 
materials because of prohibitive 
costs. 

Geon rigid vinyl materials are 
providing new applications and new 
markets for a broad variety of 
manufacturing companies. For infor- 
mation about the many forms in 
which Geon can be obtained, write 
Dept. AX-5, B.F.Goodrich Chemical 


GEON polyvinyl materials +* HYCAR rubber and latex 
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Company, 3135 Euclid Avenue, 
Cleveland 15, Ohio. Cable address: 
Goodchemco. In Canada: Kitchener, 
Ontario. 


B.F.Goodrich Chemical Company 
a division of The B.F. Goodrich Company 


GOOD-RITE chemicals and plasticizers 
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Which Should It Be — Closed 


or Open Specifications ? 


THis was the subject of the first sea heult to conceive a completely closed 
sonal meeting of the Chicago Chapiei spectheation than a completely oper 
of the Construction Specifications In " ause building materials that 


For news of new products, see the stitute held) recently. A’ three-mem are not fabricated by the contractor 


Equipment Developments department ir ber panel consisting of the followin ire generally referred to a onftorm 
his 1 ar or catalogs. bull 
this issue, and for new catalog ulle presented different views on the sub ing to the requirements of certain 
tins. etc., see the Recent Trade Litera 

ject: issociation standards or rules. Thus 
ture columns. Other news material also 

o , ~ A 

appears in the Who's What and the Harold Algeo Perkin : th 
Re Hear That departments Veetings Will. architects in all these cases where American 
and Conventions are listed toward the Robert L. Franklin Holabird Society for Testing Materials stand 


back of this issue under that title, a & Root. architects. ards apply as well as for the Ameri 


open specification really applies 


ae TEP RS ae Sepa James C. Bort Schmidt. Gat can Standards Association. Federal 
den & Erikson. architects and Standard Specifications. and others 
engineers. Mr. Franklin pointed out that the 
Mr. Algeo spoke in favor of the nearest approach to completely open 
restricted specification, He explained specifications is in the requirement 
his reasons and the occasions that of the Federal Government agencis 
this was used. One appli ion ol He pointed out that the specification 
the restricted specification is used should be written around the fun 
in his organization where expansion tion and quality of the item to hx 


of existing buildings is invelved. He used, preferably naming three or 


pointed out that only one product . ; 
; : ; more equivalent manulacturer s proce 
is specified in this case to minimize 
ucts from which the contractor may 
maintenance problems and to stand 
fieure his bid 
ardize on the supply of replacement! 
’ \ so > ere was ace 
parts for the mechanical equipment Ir. Bort felt that ther alien ; 
Another case where this is used is for each type of specification in any 
where the client specihes the exact building depending upon the ippli 


product to be installed cation. He explained a base bid and 


Mr. Franklin said it is more dif alternate procedure that has worked 


Heating, Piping & Air Conditioning, November 1959 





very well in his organization when 
applied to principal items of equip- 
ment and design. The specification is 
prepared by the engineer with the 
products written into the specifica- 
tion that were selected in the design 
of the systems. The bidder must base 
his bid on these specific products. 
The engineer provides an opportu- 
nity for alternate bids on specific al- 
ternate products which he names on 
the bid form. 

The contractor may submit an al- 
ternate bid based upon a substitute 
product, and if this alternate bid 
is accepted, the substitute product 
voes into the contract. This ap- 
proach can he applied lo subcon- 
tractors in critical trades. A specifi 
subcontractor is specified by name 
with one or more alternate subcon- 
tractors named on the bid form. 

This method, Mr. Bort explained, 
is a positive method of protecting 
the owner and permits any savings 
to be realized by him without any 


sacrifice in quality. 


Construction Contracts 
Decline Due to Steel Shortage 
U. S. CONSTRUCTION CONTRACTS de- 
clined 11 percent in August compared 
with the corresponding month of 
1958, according the F. W. Dodge 
Corp. 

George Cline Smith, vice president 
of the firm attributes a large part 
of the decline to the steel strike. Mr. 
Smith said that, “nearly every cate 
gory of non-residential buildings and 
heavy engineering reported a decline 
in August, and so did apartment 
buildings. 

Heavy engineering contracts in Au- 
gust amounted to $571,324.000 a de- 
August. 
1958. Construction totals for the first 


crease of 39 percent from 


eight months of 1959 were: $25.573.- 
909,000, up 7 percent; non-residen- 
tial building, $7,841,631,000, up 3 
percent; residential building, $12 
115,843,000, up 28 


heavy 


percent; and 
engineering, $5.616.435,000. 
down 16 percent. 

Of the 11 percent decline in non- 
residential building, only hospitals 
showed a marked improvement, ris- 


ing 50 percent in total over 1958. 
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Hotel Snow Melting System 
Nearing Completion 


cn 
3 
-] 


WORKMAN GAS WELDS % in. diameter bleed lines to ¥% in. diameter wrought 
iron pipe placed on 14 in. centers for the snow melting system at Penn-Sheraton Hotei 


in Pittsburgh. Bleed lines or air vents are installed at all high points of the system to 


remove air. The snow melting system now completely encircles the hotel, assuring safe 


winter walking, according to the A. M. Byers Co. 


Atomic Submarines Depend 
on Air Conditioning 


problems that have been solved to 


THE GROWING IMPORTANCE of air 
conditioning for atomic submarines 
is especially evident when the in- 
crease in cooling capacity of 160 tons 
in the Nautilus is compared with the 
300 tons of capacity being installed 
in the George Washington the 
new Polaris missile submarine. This 
capacity will have to be increased 
even further, up to 390 tons and 
higher, to accomplish what is needed 
for later ships, according to EK. H. 
Honeggar of the Dept. of the Navy. 
Bureau of Ships, speaking at the 
October meeting of the Illinois Chap- 
ter of the American Society of Heat- 
in. Refrigerating and Air-Condition- 
ing Engineers. 

Design requirements including the 
purification of the atmosphere to keep 
the concentration of CO., CO, refrig- 
erants, and other gases below toler- 


able limits are only some of the 


provide the right environment for the 
crew in order to keep submerged for 
An effective 


temperature of 78 F with a dry bulb 


days or weeks at a time 
temperature of 85 F is the design 
condition for the ship except the 
engine room where 100 F is toler 
ated. The equipment must be capabl 
of providing these conditions with a 
maXimum sea water condensing tem 
perature of 85 F. Of course with a 
lower wate temperature, these in 
side conditions can be maintained at 
However. it must be 


lower levels. 


realized that the air conditioning 
equipment must absorb all moisture 
liberated into the air such as pet 
spiration, vapor from cooking and 
bathing. and any steam leaks that 
might occur. 

Present atomic submarines utilize 


the reactor to produce steam which 
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is used to operate the auxiliary equip- 
ment including electric generators. A 
large portion of the air conditioning 
load is attributed to the residual heat 
from the reactor, generators, motors. 
and other heat producing equipment. 
Because of this. cooling is required 
all the time and humidity control is 
means of reheat coils. 
Washington is 


equipped with five 60 ton reciprocat- 


lt hieved by 


s| he Geor ge 


ing compressors to provide the total 
cooling capacity of 300 tons. Chilled 
water is circulated throughout the 
ship at a flow rate of 3 gpm pet 
ion in a loop to 18 cooling coils at 
various points. A high pressure duct 
distribution system. operating 
pressures of 10 to 15 in. water 
is used in the living quarters. Some 
of the air is passed through the cool- 
ing coils and the remainder is by- 
passed around the coil. after which 
the air can be mixed automatically 
before being admitted into the oc- 
cupied space. 

Electronic equipment and other 
heat producing equipment are cooled 
directly by spot cooling and each 
area is independently controlled. Sea 
water is also used for cooling certain 
equipment indirectly 

Because of the severe space limita- 
tions. there is little room to repall 
any components of the system if fail- 
ure occurs. Therefore, reliability is 
most important. Since air condition- 
ing must be installed as the ship itself 
is being built. all components that 
make up the system—compressors. 
condensers, pumps. fans, piping, and 
duct-work are pretested prior to final 
assembly. These 
added later or removed through the 
25 in. hatch if they could be dis- 


mantled in the ship through the com- 


items cannot be 


plex and compact installation. This 
equipment is not conventional in 
because it must be 


shor k. For 


nodular iron or steel is used in place 


many respects 


resistant to instance, 
of cast iron for heavy pieces. Also. 
provisions must be made for proper 
operation of the equipment when the 
ship is in a roll of 60 deg. 

Keeping the noise level low is an 


absolute necessity, and to minimize 


vibration from the compressors, five 


cycle mounts are used. To achieve 
quieter equipment in view of the 
ever increasing need for more air 
conditioning capacity, 13 submarines 
are now under contract which will 
be provided with absorption air con- 
ditioning. Each of the latest ships 
will include one 170 ton lithium 
bromide absorption refrigeration ma- 
chine together with two 110 ton re- 


ciprocating compressors. One of the 


; A GOLDEN YEAR 


problems that had to be solved was 
the performance of the absorption 
refrigeration machine under _ roll. 
list, and trim of the ship. 

In a question period following ‘the 
presentation by Mr. Honeggar, it was 
brought out that the Navy is now 
using a 90-10 Cu-Ni tube with a high 
condensers on 


iron content in_ the 


surface ships because of the high 


corrosiveness of the salt water. 


FOR EVERYONE 


—_ a 
ae 


Air Conditioned Sidewalk 


Aids Department Store Sales 


The portable units were parked 


ONE OF THE WORLD'S FIRST out-of- 


doors air conditioning installations 
was recently witnessed by thousands 
in New Orleans. Lined along Canal 
Street 


portable air conditioning units with 


were large, blue and white 


plastic ducts stretching high into 
the air and attached to the Maison 
Blanche department store. The ai 
conditioning promotion was a_ co- 
operative effort of Maison Blanche 
and Ready Cool, Inc.. air condition 
ing contractors, which provided the 
units. 

Joseph W. Joachim, Jr.. 
of Ready Cool, Inc., stated that, to 


the best of his knowledge. this was 


president 


the first time an air conditioning 


project of this type—for an entirely 
open sidewalk—had been undertaken. 
Models demonstrated the effectiveness 
of the air conditioned environment 
by parading in winter and fall fash- 


ions. 


Heating, Piping & Air Conditioning, November 1959 


along Canal Street from noon until 
8 pm with each unit delivering 18,- 
000 cfm of dehumidified, filtered air, 


30 F below the surrounding 


temperature, The cooled air was 
forced down to the sidewalk through 


the network of plastic ducts. 


Phot urtesy Dennis Cipnic 
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Plastic Ducts Remove 
Fumes and Heat 


REMOVAL OF CORROSIVE FUMES and 
heat from molten tin had been a 
problem for the Canada Wire and 
Cable Co... Ltd. until installation of 
reinforced plastic ducts over theit 
tinning machines. These ducts. which 
have been in place nearly a year. 
show no evidence of breakdown ac- 
cording to the Durez Plastics Div.. 
Hooker Chemical Corp. 
Four pairs of ducts are installed 
on the tinning machines. The duct 
on the right side of the photograph 
is over a tinning bath and receives 


hot fumes from the operation, since 


Compressor Body 
Shipments Up 


COMPRESSOR BODY shipments during 
the first five months of 1959 for all 
uses except housefold refrigerators 
totaled = 2.582.094 


with shipments of 


units, compared 
1.806.180 units 
in the same period of 1958, accord 
ing to the Air-Conditioning and Re 
frigeration Institute. 

ARI figures show a gain in ship- 
ments over last year that amounts 


to about 43 percent. 


12 


the operation for the process radiates 


considerable heat and some toxic 


fumes. Also, there is an open flame 


) 


within 2 in. of the polyester duct. 


which is fire resistant. The duct on 
the left side draws heated corrosive 
acid fumes from a muriatic bath 
The ducts are fairly large, one being 
60 in. wide, and the smaller ap- 
proximately 45 in. across its front. 

The corrosive fumes pass through 
the primary hoods and into ductwork 
resins 


also fabricated of polyester 


and out of a polyester-reinforced 


fibered glass stack. 


AWS Releases New 
Soldering Manual 


THe FIRST comprehensive soldering 
manual ever published has been re- 
leased recently by the American 
Welding Society. 

Chemical composition of hundreds 
of solders are ‘given, together with 
flux formulations for the various 
metals. Copies may be had from the 
American Welding Society, Dept. T. 
33 W. 39th St.. New York 17, N.Y.. 


ita list price of $5.00. 
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Merchandise Mart Adds 
To Air Conditioning 


THE WORLD'S LARGEST commercial 


office building, Chicago’s Merchan- 
dise Mart, has regained its position 
as the most air conditioned commer- 
cial structure, according to Carriet 
Corp. Installation of a water chilling 
machine with a cooling capacity of 
1100 tons has boosted the Mart’s 
total capacity to 10,040 tons. 

A total of 11 central plant refriger- 
ation machines furnish 9800 tons of 
cooling for the Mart’s over 4 million 


sq ft of floor space. 


Use Stainless Volute 

In Nuclear Plant Pump 

\ LARGE stainless steel canned pump 
volute is being made for the Yankee 
Atomic Electric 134.000 kw 


nuclear power plant at Rowe, Mass. 


Co.'s 


The finished canned motor pump. 


which will be hermetically sealed. 
will be over 11 ft high and will 
weigh 39,000 Ib. according to West- 
inghouse Electric Corp. 

Along with three other units, the 
canned motor pump, rated at 1600 
hp, will circulate radioactive water 
at 496 F through the nuclear reactor 
system pressure of about 2000 psi. 
There will be an 80 psi pressure rise 
across the pump. Both the rotor and 
stator of this type of pump are en- 
cased in metal. Water being circu- 
lated flows through the space be 
tween the rotor and stator, thus act- 


ing as a coolant and lubricant. 
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Solve Pipe Joining Problem 
In Hard Water Area 


THE PROBLEM OF LIME and_ othe: 
chemicals in the local water of Jef- 
ferson Elementary School at Mount 
Vernon, Washington caused solders 
at pipe joints to etch, or oxidize, ae- 
cording to All-State Welding Alloys 
Co. 

In determining the how to join 
copper pipe in sizes from lo to 4 
in. diameter and to join copper 
piping to the iron boiler, it) was 
recommended that a silver bearing 
solder be used which flowed freely 
at 430 F. This solder proved satis- 
factory in joining pipe in the entire 
range of sizes and worked equally 
well on iron to copper joints. 

The Jefferson School job was com- 
pleted in 1955. Inspection indicates 


that fittings are water tight. 


Boiler Failures Caused by 
Operator Carelessness 


HUMAN FAILURE has been determined 
to be the reason for most boiler fail- 
ures, according to the Boiler Engi- 
neering & Supply Co. In figures re- 
leased by the Hartford Steam Boiler 
Inspection and Insurance Co., 85.2 
percent of 1715 steel firetube boiler 
failures were traced to neglect. care- 
lessness. indifference. or ignorance 
on the part of the boiler operator. 
Over half of the failures were re- 
ported as failure to test and main- 
tain control devices. Proper operator 
instruction is said to be the key to 


lessening failures. 
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French Engineer To Visit 
U.S. Lab Facilities 


DuRING NovEMBER, U. S. and Cana- 
dian environmental laboratories will 
receive a distinguished visitor from 
France. Dr. M. Croiset. head of the 
Division of Materials 


in Comfort and Study of Materials 


Hygrothermic 


and Methods of Construction. Sei- 
entific and Technical Building Cen 
ter. Paris, will visit several labora 


tories in order to obtain information 


for an experimental laboratory to be 
constructed in France. 

The French laboratory will be used 
to study variations in the character 
istics of insulating and construction 
materials as they occur due to tem- 
perature and humidity changes. 

Dr. Croiset has been assisted in 
planning the intinerary of his U. 5. 
tour by Professor M. K. Fahnestock, 
Chairman of the Physical Environ- 
ment Unit, Mechanical Engineering 


Laboratory. University of Illinois. 


ETHAN ALLEN 


Air Conditioned Disneyland Subs 
Keep Tourists Comfortable 


COOLING AND HEATING comfort in th 


world’s most unusual submarine fleet 


at world famous Disneyland 

proved to be a very important part 
in their design. The air conditioning 
had to be trouble free under con 
tinuous use during peak months and 
provide for even, comfortable tem 
perature in the craft, both summet 


and winter. 


submarines in 


diffusers to 


The 38 passenger 
corporate a system of 


prevent) moisture accumulation — in- 


side the individual 
located below the 


water line of the sub. Each of the 38 


passenger view 
ports (windows) 
view ports has a small! diffuser placed 
in the base of the frame. By “bounc- 
ing” fresh, conditioned air off the 
insulated glass, moisture is completely 


evaporated and the conditioned ait 
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blowing hy the passenger's face helps 
overcome the feeling of being closed 
in. according to the Recold ¢ orp. 
rhe cooling and heating system 
consists of one split circuit direct 
expansion coil used in conjunction 
with two shell and tube condensers. 
two 2 ton compressors, and one hot 
water coil, Cooling and heating coils 
are located in the conning tower of 
the submarine and condensers and 
compressors are located in the ma 
chinery section at the rear of the sub 
Air in the vessel is recirculated 
through an activated charcoal filter 
for eliminating odors and a replace 
able media filter to remove dust. 
Outdoor air is vented into the coils 
through louvers at the front and top 
of the conning tower. A constant 70 


F temperature is maintained. 











Design New Office Duct Systems 
As Part of Structural Columns 


A New office building duct system 
combining structural columns” with 
the air distribution system has been 
incorporated into two new buildings 

one in Buffalo and the other in 
Tishman 


Cleveland, according — to 


Realty & Construction Co.. Ine. 


Study Radiant Heating 
Snow Melting in New Plant 


\ NEW PIPE BENDING and fabrication 
plant is now being built for Atlantic 
Pipebending & Fabricating Co. at 
Moonachie, N. J. 


used to study snow melting and radi- 


whic h will also be 


ant heating installation procedures. 
The 1000 sq ft plant will have sev 
eral types of floor panels installed in 
the concrete slab. Special studies are 
to be conducted in the area of two 
large truck doors, according to S. H. 
Nitzberg. 


heating will be combined in this area 


president. Floor panel 
with high temperature radiant heat- 
ing elements mounted overhead at 


various heights. 


At 


The primary reason for using this 


method was to conserve rentable 
space. Since the structural columns 
are made of reinforced concrete 
rather than structural steel, consider- 
able usable space would have been 


lost by installing separate ducts. 


Separate test slabs, 20 x 20 ft. will 
be installed in the driveway for study 
ing the effectiveness of snow melting. 
Some of these slabs will be concrete 
while other surface materials will be 
used in alternate slabs. Also. different 
coil designs will) be installed) and 
various types of heating fluids will 
be used including oil, water and dif 
ferent’ concentrations of water and 
ethylene glycol. 

An 800 sq ft office area is being 
built on a suspended slab over the 
plant which will have different types 
of coils installed in the floor. Operat 
ine characteristics will be observed 
and correlated with different installa- 
tion procedures used during con- 


struction. 
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Since the load on a structural col- 
umn decreases as the column rises in 
a building, the column can grow 
thinner as it goes up. Therefore, the 
air conditioning equipment was 
located on the roofs of the two build- 
ings, to permit the largest duct sizes 
to be included in the smallest col 
umns. Conditioned air is delivered 
down the air ducts within the col- 
umns. and individual floors are 
served by branch ducts. 

Because the air ducts for the sys 
tem are larger near the tops of the 
buildings, they are “telescoped” 
within the structural columns. In the 
Buffalo building. this was done by 
using a L-shaped reinforced concrete 
structural column, attaching Z-bars. 
then welding a plate onto the Z-bars 
at the open end of the column. The 
open area within the columns carries 
the air from the equipment on the 
rool, 

The Cleveland building has round 
ducts placed in square openings built 
into the concrete columns as the col 
umns were formed. These ducts vary 
from 8 to 14 in. in diameter. 

The Cleveland building has an air 
conditioning cooling capacity of 1100 
tons and most of the ducts are 12 in. 
in diameter. In the Buffalo building 
it is 530 tons and the ducts are 10 


in. in diameter. 


Carnegie Tech Scholarship 
Competitions Now Open 


CARNEGIE INSTITUTE of Technology 


has announced the opening of com- 
Westinghouse 


Scholarships. Ten four year scholar 


petition for (,eorge 


ships. valued at $1250 each will be 
iwarded to secondary = hool seniors 
Eligibility for the scholarships is 


limited to senior secondary school 


students (public, paro- 


private, o1 
chial) in the top tenth of thei 
eraduating class. 

application forms 
must be received by December 1. 
1959, by the Chairman of Admis- 
sions, Carnegie Institute of Technol- 
ogy, Pittsburgh 13, Pa. 
will be required to take the College 
Board tests on March 14, 1960. 


Requests for 


Applicants 
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Why select air-conditioning 
equipment by the piece 
instead of the package? 


N BUYING a car, you wouldn't dream of going to one company 
for the engine, another for the body, another for the wheels 


and so on. You get the complete package from one source. 


Today it’s possible to select air-conditioning, heating, and 
ventilating equipment by the package instead of the piece — 
and get a more integrated system. American-Standard* Indus- 
trial Division offers all major components, from the combined 
American Blower, Ross Heat Exchanger, and Kewanee Boiler 

3 a product lines. You benefit by having one-source responsibility 
ci 


jrascme -- for quality and performance in equipment designed, engi- 
Li 3 ? a c € 
y neered, and manufactured to work together. 
» ii 
hia, a There are offices in all principal cities staffed with product 
specialists to assist with equipment selection and on-the- 
job problems. Call the one nearest you. AMERICAN-STANDARD 


INDUSTRIAL DIVISION, DETROIT 32, MICH. IN CANADA: AMERICAN- 
STANDARD PRODUCTS (CANADA) LIMITED, TORONTO, ONTARIO. 


Amenican-Standard and Standard ® arc trademarks of American Radiator & Standard Sanitary Corporation, 


B:) A werican-Standard 


INDUSTRIAL DIVISION 


AMERICAN BLOWER PRODUCTS * ROSS PRODUCTS + KEWANEE PRODUCTS 
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Four “Buffalo” Type “BLD” Double Width Fans Ventilating Rolling 
Mill Motors. 





VENTILATION NEEDS 


“Buffalo” Fills Them All... 
even the “Tough” Ones 


RUGGED TYPE "CR" radial blade fan that is widely 
used in steel mills and the cement industry for extremely 
severe service 


“Buffalo” recognizes that different ventilating problems field engineers are qualified men with a broad backgre 


require different fans and equipment. That's why “Buffalo” air moving know-how 

has developed a complete line of fans and equipment to cover “Buffalo” products bring you the oe 
“ 

almost every possible air moving need. 82 years of air moving QUALITY which provid 


| ides trouble-f1 satisfaction and 
experience are at your service when you call on “Buttalo”. Our long lite 


For complete information on your air moving requirements 
engineering representative — or write us direct 


BUFFALO FORGE — oe BUFFALO, N. Y. 


Buffalo Pumps Division e Buffalo, N.Y Canadian Bk r & Forge (¢ | Kitchener, Ont 


VENTILATING © AIR CLEANING © AIR TEMPERING © INDUCED DRAFT © EXHAUSTING © FORCED DRAFT © COOLING © HEATING ¢ PRESSURE BLOWING 
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CENTRAL SYSTEM ventilation, which very often incorporates air con THROUGH THE ROOF is the best way to ventilate large areas where duct 
ditioning and heating, requires the high efficiencies and capacities of work is undesirable. Allows flexibility of plant layout. New models 
large centrifugal fans. Capacities range to 500,000 cfm in capacities up to 250,000 ctm 





2 J 
CONFINED AREA exhaust such as spray booths, hood installations, LOWEST COST ventilation for open areas is made possible by large 
function best with efficient, powerful axial flow fans. Units easily propeller fans. New designs offer higher efficiencies, larger capacities 
installed in ducts (250,000 cfm 





—s & nS? 


CORROSIVE FUMES can be exhausted with cast iron fans as shown PUTTING BACK AIR exhausted is job for low cost, high capacity 
Also available are fiber glass fans, rubber and other specially coated make-up air units. Fans, heating coils, filters, diffusers included in 
inits package” units. 
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1959-15,000,000 horsepower 
1965-26,000,000 horsepower 


Conservative estimates place the total horse- 
power of all motors driving fans and blowers in 
the United States at about 15,000,000 horsepower. 
And in 1965 it is estimated that the total will be 
about 26,000,000 . . . an annual growth of 5“; for 
the air moving industry. To make sure all this 
equipment gives top performance requires careful 
matching of motor to equipment . . . and a wide 
variety of different types of motors. Century 
Electric application engineers can help you select 
the right motor for your fans, blowers and allied 
equipment: 


For fans—Two basic types of motors, CS and 
CP, meet most requirements for fans operating 
from single phase power. Both these Century 
Electric capacitor start motors provide high start- 
ing torque. Fans operating from polyphase power 
perform best with SC and SCM motors. 


For blowers—If the starting load is light or if 


there will be short time increases in load, then the 
Century Electric Type SC polyphase motor is 
ideal. It will give you enough starting torque, and 
with low starting current. It comes in !% to 400 
hp sizes. If you need two, three or four different 
fixed speeds while the blower is running, the 
Century SCM polyphase motor will do the job. 


For compressors— Where high starting torque 
is required to overcome great inertia or back- 
pressure, the Century Electric Type SCH poly- 
phase motor is right. This motor comes in sizes 
ranging from three to 400 hp and in dripproof, 


CENTURY 


FROM OVER 10,000 TYPES of 
motors—AC and DC ... single 
phase and polyphase . . . from 
20 to 400 hp—you can find the 
right one from Century Electric 
for your application . . . the one 
that provides the best perform- 
ance commensurate with cost. 


totally-enclosed and explosion-proof enclosures. It 
also provides the right kind of power to drive 
reciprocating pumps with high starting torque 
requirements. 


For pumps—Centrifugal pumps, whose torque 
demands increase with speed, perform best with 
Century Electric SC polyphase motors. Recipro- 
cating pumps with high starting torque require 
ments need the SCH. For all types of pumps, as 
well as for compressors and blowers, Century 
Electric makes single phase motors. 


For special applications—Century Electric 
makes a variety of motors for specific operating 
conditions. The shaft-mounted fan motor is de- 
signed for unit heaters and evaporators. It comes 
in !4 to 3 hp sizes. Hermetic motors can be built 
right into a refrigeration compressor unit . . . they 
are manufactured under rigid quality controls to 
make sure they are free of contaminants that 
ould damage capillary tubes and valves. 


FOR MORE INFORMATION 

Please contact your nearest 
Century Electric Sales Office or 
Authorized Distributor. You 
will find Century Electric's 
new Motor Application Guide 
helpful .. . please write for 
bulletin 270A. For more than a 
motor... 


ELECTRIC COMPANY 


St. Louis 3, Missouri Offices and Stock Points in Principal Cities 





NO SUMMERTIME SLUMP With gas as the 
boiler fuel and York machines, the switch to summer 
cooling was no problem. Operating costs are low, too, 
thanks to Gas. 


LATEST IN COOLING Gas operated York 
machines feature the use of tap water as refrigerant 
and lithium bromide as absorbent, one of the most 
efficient, practical refrigeration cycles developed so 
far. Machines start and stop automatically. 





THE UTMOST IN FLEXIBILITY The units 
are cross-connected so that each operates independ- 
ently if necessary. 
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MAINTENANCE COSTS TO DATE— 
ZERO! The Allen Company uses two York ma- 
chines—a 230-ton unit serving 45,000 sq. ft. of office 
and cafeteria space, a 170-ton unit for process water 
cooling. Three small pumps and motors are the only 
moving parts in the entire system. 


with YORK 
GAS 7 conditioning 
our boilers keep us cool 


all summer’’ 


“With our boilers sized for a winter load, we were naturally 
oversized for the summer months. But York’s gas-operated 
Lithium Bromide absorption water chillers permit us to 
make efficient use of part of this steam capacity to cool,” 
says Mr. M. J. Mather, President of the Allen Manufactur- 
ing Company, makers of hex-socket screws. 

The York Lithium Bromide system eliminates the need 
for huge compressors found in other types of cooling equip- 
ment ... which brings down the original cost considerably. 
And with gas the boiler fuel, you make year-round use of 
an otherwise wasted source of power at rock bottom costs. 
In addition, York machines are noiseless, lightweight, com- 
pact —easy to install and readily adaptable to almost any 
plant layout. 

Find out how your present heating system can pay off 
for you all year ’round with gas-operated York automatic 
water chilling units. Call your local gas company or write 
to the York Corporation, Subsidiary of Borg-Warner Cor- 
poration, York, Pennsylvania. American Gas Association. 





jillips 


----)) Here’s how solves 


lis 


COOLING TOWERS 


RADIO CITY MUSIC HALL 
ROCKEFELLER CENTER 
NEW YORK, N. Y. 


The problem: The solution: 


Combining beauty and efficiency in a lim- PHILLIPS CUSTOM ENGINEERED COOLING 

ited space at low cost. TOWER with limestone casing to blend perfectly 
with surroundings. Space utilized so that addi- 
tional tower may be erected as need arises. This 
tower gives maximum cooling surface per foot 
of space, and minimum maintenance cost. 
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CUSTOM 
ENGINEERING 





Whatever the problem — noise... freezing... space... 
maintenance . . . atmospheric conditions — you'll find PHILLIPS CUSTOM 
ENGINEERED COOLING TOWERS solve the problem better . . . at less 

cost. Why? Because here are the only cooling towers that are custom 
engineered to suit the conditions of each application. No wonder each 
year, more and more specifications call for 
PHILLIPS CUSTOM ENGINEERED COOLING TOWERS. 


EVERY STEP CUSTOM 
ENGINEERED 
CASINGS 


Selection of material to fit Architectural treatment and surrounding conditions. 


BASINS 
Redwood, stainless steel, galvanized steel, carbon steel up to and including %” thickness 
with any desired coating, reinforced concrete basins supported on steel beams. 


FILL 
Redwood or pressdre treated Douglas Fir. Slip-fit, self-supporting for easy removal for interior 
maintenance. 

FANS 
Multi-blade, adjustable propeller type fan in cast aluminum, stainless steel or Monel. Either 
direct driven fan in small sizes or indirect right angle worm gear drives. 

DISTRIBUTION SYSTEM 


Spray nozzle type or open Weir gravatational type system. 


FRAMEWORK 


Hot dipped galvanized structural steel .250° minimum thickness. Redwood or pressure treated 
Douglas Fir. 











Write for literature 





SPECIAL FEATURES ON ALL TOWERS 
Corrosion Resistant Hardware. Aluminum or Stainless Steel Fans. 


Nailless Redwood Filling Removable at Tower Base. Nailless Three- 
Pass Redwood Eliminators. Removable Louvers.- U 





’ Cpoling Tower Co., Inc. 
-220 DUPONT ST., BROOKLYN 22, N.Y. 
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1. Opens easily... 


2 e. Morini closed 

ap Sy. 

Bi — | _ -~ 
ies 


.. automatically 


(3. Fits snugly... 


4.Insulates effectively x7 - 


..in less thickness! 
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Heating. 


Works 4 ways 
to keep costs low! 


Micro-Lok...new Johns-Manville fiber glass 
pipe insulation saves hours on the job... 
saves fuel and power costs 


No pipe insulation does more than Micro-Lok to 
save installation time and keep insulation costs low! 

Micro-Lok opens easily, springs closed automati- 
cally because it has full-length “spring-hinge”’ action 
in each section. The hinge actually runs the full 
length of each section. This, plus its one-piece con- 
struction, saves on installation costs in many ways. 
It helps free workers’ hands more quickly for sealing 
tabs and other operations, contributing to over-all 
efficiency. 

Micro-Lok is the first pipe insulation made of 
fiber glass which was developed for easy cutting and 


fitting of the inside diameter around joints and fit- 
tings, pipe hangers and other irregularities. 

standard wall thick- 
3.’’... for all pipe and 


Micro-Lok is available in 
nesses... especially !5” and 
copper tubing sizes. The insulation is offered in a 
choice of factory-applied jackets including canvas, 
vapor-barrier and flame-resistant to cover a 
wide range of operating conditions. 

For further information on sizes, thicknesses and 
applications, contact your nearby Johns-Manville 
representative. Or write to Johns-Manville, Box 14, 
New York 16, N.Y. In Canada, Port Credit, Ont. 


JoHNs-Manvitte 4) 
Fiber Glass 


How Micro-Lok speeds application —improves temperature control 


“Spring-Hinge” Action. Easy, full-length opening. . . 
automatic closing . . . and one-piece construction in- 
crease worker efficiency. 

Light Weight. Weighs only a fraction as much as other 
materials .. . yet does a more effective insulating job. 
Resists Abuse. Resilient Micro-Lok won't break, crush 
or crumble during shipment or application. The mate- 
rial is pleasant to handle, too. 

Snug Fit. Accurate moldirg of inside diameters and 
knitting of fibers at joints provide a tight seal. 


Piping & Air Conditioning. Nevember 1959 


saves fuel dollars 


Superior Thermal Performance. Its finer, longer fibers 
create countless heat-trapping air spaces . . . surpassing 
the efficiency of many commonly used materials and 
permittir.g more effective temperature control. For still 
greater efficiency —a unique manufacturing process gives 
Micro-Lok uniform insulating performance throughout 
the section. Temperature limit 350F .. . to sub-zero. 


Inorganic glass fibers are non- 
won't rot, shrink 


Moisture Resistant. 
cellular... donot absorb moisture... 
or swel]. They're noncombustible, too. 





accuracy, reliability : 


NEW SINGLE-SEATED, BALANCED DISC, TEMPERATURE REGULATOR 
HANDLES INLET PRESSURES TO 100 psi. 


New Leslie regulator can handle inlet pressure and pressure drops to 100 psi. High power, 
positive movement of an actuating bellows with solid liquid fill, and the virtually friction- 
less stuffing box provides stem movement exactly proportional to the temperature change 
at the bulb. 

Designed for steam or water service, it features a single seated, self-aligning, tight closing 
inner valve. (Units can be changed in the field from direct to reverse acting, or from reverse 
to direct acting, simply by inverting body and main valve.) 


Applications include instantaneous heaters or coolers —shell and tube or shell and coil heat 


exchangers; storage or tank heaters; and, process heaters or coolers of all types. Available in 


cast iron or cast bronze bodies lor temperatures to 450°F. Sizes % and 1”, screwed connections. 


ee 


For sizing and capacity data, contact your 
Leslie Engineer or write for Bulletin 591 
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OTHER VERSATILE LESLIE REGULATORS PROVIDE PRECISE 
TEMPERATURE AND PRESSURE CONTROL. 


Direct Operated Design is used for small flow heating and 
cooling service, size %%, 42 and 4". Liquid filled thermostatic 
clement supplies ample power to stroke the single seated 
main valve. Valve travel is directly proportional to tempera 
ture change at bulb. This design is suitable for instantaneous 
and storage type heaters. It is also available in double seated 





construction for cooling service. 


Pilot Operated, Single Element Control also uses the liquid 


filled element to operate pilot device which applies operating Temperature Reg- 
, t For Small 


os Operatea 


pressure jrom the regulator inlet to a diaphragm for stroking 


main valve in heating or cooling service. Large diaphragm 
area and operating pressure supply ample power for con 
trolling long stroke, single seated main valve with full flow 


capacity in sizes 42-4". Regulator has a 3 to 5° throttling range 

. ° ass » Pile 
and is suitable for all storage type heat exchangers and for + sl ag Be 
Operated Tem pera- 


any system) requiring on-off control. tty A me 


>: ee cs leme = 
Claee TEM Pilet Pilot Operated, Duo-Matie (two-eclement control) design 
Actuated, Metal Di- ollers both temperature and pressure regulating functions 
aphragm Operated 5 


Temperature Reg- ; ; > i ; > > , 
ph in a pilot actuated, piston or diaphragm operated regulator. 


The valves can handle a range of inlet steam pressures in 
heating services from 25 to 600 psi and controlled pressure 
ranges of either 2 to 15 psi or 10 to 250 psi. These character 


istics are ideal for all storage type heaters and most instanta 





neous heater problems. Available in sizes 4-6" with iron, 


bronze and cast steel construction. 


For complete sizing and capacity data 
write for Bulletin §307-A 


REGULATORS and CONTROLLERS 
Leslie Co., 437-E Grant Ave., Lyndhurst, New Jersey 


Over 275 Factory-Trained Engineers At Your Service — Nationwide! 
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THIS COUPON WILL LEAD TO PROFITS! 


Forge & Fittings Division, H. K. Porter Company, Inc., P. O. Box 95, Roselle, New Jersey 
Please send me full literature on your new Fishmouth 


NAME TITLE 
COMPANY 
ADDRESS 


You've Got The Job! Here’s How to Make It Profitable! 


NEW ez FISHMOUTH BRANCH FITTINGS 


Typical Cost: Only 81¢ for 2 inch believable. Makes the difference between breaking 
even and getting a profit. 


; , ' 
size for run pipe to 36 inches! If you send us the coupon, you'll learn more. 
You bid for the job. Stayed late nights to get your We'll send a 16-page booklet. Tells the whole story. 
bid low. Now the job is yours. But—where’s the Shows costs for FISHMOUTH vs. other branch con- 
profit? You have to squeeze on materials and time nections. 
to make it. Buy cheap—work fast. The old story. 

But here’s a new story. Figure your branch con- 
nections. Lots of them on every job. This new prod- 
uct, W-"S FISHMOUTH — figure it instead of the 
usual tees, laterals, crosses. Savings are almost un- 





FORGE AND FITTINGS DIVISION PORTER H.K.PORTER COMPANY, INC. 


quipment —DELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION; 
Furnace Steel—CONNORS STEEL DIVISION, VULCAN-KIDD STEEL DiVI- 


SION; Fabricated Products -DISSTON DIVISION, FORGE AND FITTINGS DIVISION, LESCHEN WIRE ROPE DIVISION, MOULDINGS DIVISION, H. K. PORTER COMPANY de MEXICO 


PORTER SERVES INDUSTRY: with Rubber and Friction Products -THERMOID DIVISION: Ele 
Specialty Alloys—RIVERSIDE-ALLOY METAL DIVISION: Refractories REFRACTORIES pvision ‘a tri 


S. A.; and in Canada, Refractories “Disston” Tools, “Federal” Wires and Cables, “Nepcoduct” Systems—H. K. PORTER COMPANY (CANADA) LTD 


Heating, Piping & Air Conditioning, November 1959 





Heating 
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Here are 
5 of the 18 reasons why 
it pays to pick 


+ 


y Clays 


Cooiing for comfort? Or cooling a process? 
Only Chrysler Airtemp SW Liquid Chillers 
offer so many exclusive engineering ad- 
vantages. Take the hermetically-sealed 
radial compressor, for example. You get: 


Floating power. Rubber-in-sheer suspension absorbs 
vibration. Noise is gone . .. and so are vibration 


caused service head aches 


Direct drive. No belts. no pulleys, no seals to break 
down. You get greater efficiency, less noise from a 


more compact package 


Positive lubrication, Exclusive pressure pump is 
sealed in a bath of oil. Moving parts get constant 
lubrication for long, trouble-free life. 


(4) Crankcase heater. Prevents refrigerant from condens 


ing and diluting lubricant. Oil stays clean .. . and 


always ready to flow. 


6) Sealed-in motor. Dust-proof for longer service life 
Directly connected to dynamically balanced crank- 


shaft to cut weight and operating costs 


The rest of the 18 reasons? They include innerfin 
direct expansion chiller, automatic control panel. 
easier installation and . . . But why not get the 
complete story from your local Chrysler Applied 
Machinery and Systems sales office. Or write: Air- 
temp Division, Chrysler ¢ orporation, Dept. Y-119, 
Dayton 1, Ohio. In Canada: Therm-O-Rite Products. 


—— 
a 6«C6n 


7 


Ltd., Toronto, Ontario. 


> HRYSLER 


» AIRTEMP 


FIRST WITH THE FINEST IN AIR CONDITIONING 





Boat builder gets low-cost comfort 
with Carrier Heat Diffuser—Direct-Fired 


Heat Diffusers — Direct- 
Fired for ali types of fuel 





fr 
fl Nes .S 


S 


Heat Diffusers 
for steam and hot water 


| 


Unit Heaters 
for steam and hot water 


If your problem is finding the best way to 
heat a large area at low cost, here’s what 
Owens Yacht Corporation’s Cutter Boat Co. 
subsidiary did. 

To heat 70,000 square feet of new plant 
space, Cutter Boat installed two Carrier 
Heat Diffusers—Direct-Fired to provide 
3,000,000 Btus. Both are fired by natural 
gas. One is used for heating only, the other 
for heating and ventilating. 

Completely self-contained Carrier Heat 
Diffusers— Direct-Fired, heat 
ventilate and 
large buildings at minimum cost. They can 


and 
other 


heat or 
factories, warehouses 
be floor-mounted or suspended from wall or 
ceiling—wherever there’s space. No need to 
worry about special foundations or extra 
rooms. They heat immediate areas or they 
can be fitted with ducts to heat other sections. 

Customers will be sure of top fuel econ- 
with 
Carrier’s “Big Circle’ heavy-gauge stainless 


omy any gas or light or heavy oil. 
steel combustion chamber and modern de- 
sign assure utmost combustion efficiency. 
Unit sizes range from 300,000 to 2,000,000 


Btu hr. 

For facts on low-cost heating of large 
Diffusers— Direct- 
Wholesaler. He’s 
listed in the Yellow Pages under ‘‘Heaters 


areas with Carrier Heat 


Fired, call your Carrier 


Unit,” or write Carrier Corporation, Syra- 


cuse, New York. 





Gas Unit Heaters 
and Duct Furnaces 


Heating, Piping & Air 


AIR CONDITIONING 
REFRIGERATION 
HEATING 
VENTILATING 
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anew 
standard 


of quality 
and service 


under an old and 


respected name 


COPPER WATER TUBE K-L-™ 
COPPER DRAINAGE TUBE (DWV) 
COPPER THREADLESS PIPE (TP) 
COPPER PIPE 
RED BRASS PIPE 
COPPER REFRIGERATION TUBE 





= \ 
Ww 
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Scovill deliberately set out to give wholesalers, contractors and journeymen “just whot the 
doctor ordered” in Copper Tube and Pipe... the finest, most uniform, easiest-to-work-with 
materials that fine U.S. craftsmanship can produce. Uniquely packaged, identified and delivered 
on the job just the way you want them! Scovill built ALL-NEW multi-million dollar tube mills, 
the most advanced in the industry, for this one purpose . . . with nationwide Scovill sales and service 
. .. yours to command. Place an order today . .. you'll become our lifelong customer tomorrow. 


SCOVILL MANUFACTURING COMPANY + COPPER TUGE MILL PRODUCTS, WATERGSURY, CONN. 
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A Leader 
Chooses a Leader 


A world leader for 50 years in the de- 
sign and manufacture of calculating 
machines, Marchant Calculators Di 
vision of Smith-Corona Marchant Inc., 
has contributed an almost endless num 
ber of innovations and advancements in 
calculator design and operation. Among 
them are: 


America’s first mechanical calculator 


America’s first electrically— 
powered calculator 


High-speed proportional gear prin 
ciple and mechanism 


America’s first calculator of 
streamline design 


The world’s first and only calculator 
that sets all decimal points auto 
matically 


Unique back transfer mechanism that 
takes back-tracking out of multi 
factor calculations 


As contributors to increased efficiency 
and greater accuracy in figure work 
and time saving ease of machine opera 
tion, Marchant executives are deeply 
conscious of the advantages of environ 
mental comfort to people whose work 
requires thought and concentration. In 
planning their new headquarters and 
factory, they sought the most desirable 
method of providing comfortable sur 
roundings for the Marchant staff 


Their choice was the Burgess-Mann 
ing Radiant Acoustical Ceiling. Radi 
ant cooling and heating most closely 
matches the natural body demand for 
heat loss control—the key to thermal 
comfort—and the ceiling also supplies 
the best possible in practical work space 
acoustics 


Sixty-five thousand square feet of of 
fice space are thermally and accoustic 
ally controlled through the Burgess 
Manning Ceiling. The entire structure 
which includes the factory, was de 
signed by Architect Albert Roller. It 
was erected by the Dinwiddie Construc 
tion Co. The Burgess-Manning Ceiling 
was installed by Cramer Acoustics 








The new headquarters and factory of Marchant Calculators Division of Smith-Corona Mar 
chant Inc., Oakland, Calif. Radiantly cooled and heated by the Burgess-Manning Ceiling 


. —— 





A section of Marchant’s accounting divi 


sion, clerical area. Incorporating thermal 
functions in the ceiling recovers for prac 
tical use valuable floor space otherwise 
wasted by heat distributing devices 


Basically Simple Construction of 
Burgess-Manning 
Radiant Acoustical Ceiling 
1. Suspension Grid 


The suspension grid of 1! 
ft. centers is not unusual 


2. Water Circulating 


Coil See \ <9 
The grid type coil is \ 
made from pre-fab ' 


ricated headers to 
which ! laterals \ 
\ sin \ 


channels on 4 


are welded 


uous type coil Can  Yeueusenoememeem Semmes 
be used where con , . \ 
ditions make it de \\ \ t 
sirable Tt by SEOROREI oa c  aR 
from the suspension 

grid 





oe 





Radiant 


comfort for 


the General Sales 


Manager is supplied by the Burgess-Mann 


ing Ceiling 


3. Acoustic-Thermal 
Insulation Blanket 
The non-combust 
ible sound-absorb 


ing blanket, with 
the required noise 
reduction coeff 


cient, is laid on top 
of the suspension 
grid 


4. Snap-On Panels 

Heavy gauge per 
forated aluminum 
panels of the proper 
thermal conductis 
itv are attached di 
rectly to the water 
circulating coil 








Write for descriptive 
Burgess-Manning Catalog 
No. 138-2H 





Architectural Products Diuision 


749 East Park Avenue, Libertyville, Illinois 


Heating. Piping & Ai 


Conditioning 


SEE OUR CATALOG 
IN SWEETS ad 


ARCHITECTURAL 
\ Fue - 
\—_/ 


On wert FoR Cory 


Q50 
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GIVES ALL 
THE FACTS ON 
THE MODERN WAY 
TO CURB 


Leading Manufacturers of Powered and Gravity Roof Exhausters and 
Accessory Equipment for over 30 years. 


ENN VENTILATOR CO., inc. 


GOODMAN & ALLEGHENY, Philadelphia 40, Pa. 
Representatives and Distributors in Principal Cities 
Charter member of AMCA 
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ew Bulletin 


(OM 
NN VENTILATOR.. 


Bulletin SCE-89 contains all the information you'll need for 
quicker, less costly curbing operations. You'll learn why 
self-flashing extruded aluminum 
field 


coordinating, flashing and waiting... how it can be installed 


Penn Ventilator’s new 


Sonotrol Curb eliminates errors, cuts out tiresome 


in just a half dozen uncomplicated steps 


Further, you'll learn how the acoustically insulated Sonotrol 
Curb helps to blanket and absorb sound waves. Complete 
construction details are graphically illustrated. And engi- 


neering data and suggested specifications are spelled out. 


Why not send for your copy of this new extruded aluminum 
Sonotrol Bulletin. Of 
Write today to Penn Ventilator Co., Inc., Philadelphia 40, Pa. 


Curb course, there’s no obligation. 


correo ee ere er ee ee eee 


| PENN VENTILATOR CO., Inc. | 
Goodman & Allegheny, Philadelphia 40, Pa. 

amined send me Bulletin SCE-89— "Self Flashing Extruded Ateminem 6 
Sonotro! Curb. 
Nome__ 

1 Fic. 

| Address - 

| City z 


me a ee ee 


one Stote 
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FOR SNOW MELTING AND RADIANT HEATING SYSTEMS 


PROPOSAL FOR HIGH STRENGTH, CORROSION-RESISTANT INSTALLATIONS 


New 4-D Wrought Iron has 
increased corrosion-resist- 
ance, improved mechanical 
and physical properties. It 
was achieved by substan- 
tially increasing the deoxi- 
dation of the base metal, 
slightly increasing the 
phosphorous content and 
using a more siliceous iron 
silicate. 


Write for new 4-D Wrought Iron 
literature and specific technical 
information. A. M. Byers Com- 
pany, Clark Building, Pitts- 


burgh 22, Pennsylvania. 


16) 8) 








PIPE: THE MOST IMPORTANT SINGLE COMPONENT —Pipe for snow melting and 
radiant heating systems must resist corrosion. It is only accessible for repairs at 
considerable cost and inconvenience. Any leaks that might result are frequently 
difficult to locate with any accuracy. It is also virtually impossible to avoid 
some rough handling during the course of fabricating and installing such sys- 
tems. So, strength is another piping must. 


EXPANSION COEFFICIENTS AND WORKABILITY 
ture ranges in these services. So there’s always the possibility of unequal expan- 
sion damaging surrounding material. The coefficients of 4-D Wrought Iron and 
concrete are identical. This minimizes the possibility of concrete cracking due to 
thermal expansion. Additional advantages of 4-D are: good bending properties and 
the sound, durable welds that can be obtained as a result of its self-fluxing action. 


SUITABILITY OF 4-D WROUGHT IRON — 4-D Wrought Iron is corrosion-resistant, 
strong, compatible with structural materials over wide temperature ranges, and 
easy to fabricate. There is no ‘‘or equal.”’ Historically, the first snow melting sys- 
tem in the U.S. was Wrought Iron: designed 34 years ago for Rochester Gas & 
Electric Corporation, Rochester, N. Y. No failures, ever. The first radiant heating 
system in the U.S. was likewise Wrought Iron: designed in 1938 for Frank Lloyd 
Wright’s famed S. C. Johnson & Son Office Building in Racine, Wisconsin. 


BYERS 4-D WROUGHT IRON 


Pipe is exposed to wide tempera- 
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HOW MUCH 
WILL IT COST 


High Pressure Pumps: 

“Buffalo” Multi- 

Stage Pumps are 

ideal for boiler 

feed and other 

clear water applica- 

tions. Designed for top effi- 

ciency, dependability, long life. 

These husky pumps operate against heads 

as high as 1500 ft., in capacities to 900 gpm. Write 
today for Bulletin 980-D. 


Heat Transfer Pumps: 

These special 

“Buffalo” pumps 

are engineered 

for handling 

high-temperature liq- 

uids. Rugged construction 

includes special alloys, water- 

cooled bearings and special packing. 

Single suction, solid shell design is highly 
efficient. Write for full details. 


NO} 


How “Buffalo” Pumps Can Save You Money Right Away: 
“Buffalo” offers a broad line of pumps. This means you can 
usually choose the right pump to fill almost every liquid- 
moving need. With “Buffalo” Pumps you pay only for 
the type, size and capacity required — no more. This often 
means substantially lower initial cost. 

How “Buffalo” Pumps Can Save You Money Over the 
Years: “Buffalo” Pumps are engineered for peak hydraulic 
efficiency. This gives you consistently lower pumping costs. 


Clear Water Pumps: 
“Buffalo” Double 
Suction Pumps 
assure Maximum 
efficiency in clear 
water service. Rugged 
construction provides long life 
with minimum maintenance. 10 to 
14,000 gpm capacities. Write for Bulletin 955-R. 


Non-Clogging Pumps: 

“Buffalo” Diagonally 

Split-Shell Pumps 

are specially de- 

signed for moving 

high consistency, 

liquids. Down-time, 

wear and wedging 

are reduced. Rub- 

ber-lined models are 

available for pumping corro- 

sive or abrasive liquids. Write for 
Bulletin 953-K. 


Chemical Liquid Pumps: 

These special “Buffalo” 

Pumps are engineered 

for severe service in 

handling most corrosive, abrasive 

or high consistency liquids. Ten special types are avail- 
able in a variety of trim. Write for Bulletin 982-A. 


-.O INSTALL “BUFFALO” PUMPS? 


“Buffalo” Pumps are ruggedly built throughout. Extra heavy- 
duty components reduce maintenance costs over a longer 
productive life span. “Buffalo” Pumps are designed for quick, 
easy access to inner parts. Thus routine maintenance costs 
are lower. “Buffalo” Pumps feature parts interchangeability. 
This means further savings in reduced parts inventories 


Your nearby “Buffalo” Engineering Representative will be 
glad to help you choose the pumps that will most econom- 
ically fill your needs. Phone him today, or write us direct 


BUFFALO PUMPS 


Division of Buftalo Forge Co. 


171 Mortimer St. Buffalo, N. Y. 


Canada Pumps, Ltd., Kitchener, Ont. Sales Representatives in all Principal Cities 


A BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 
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SPECIFICATIONS — ALUMINUM 


Aluminum by Prescription from Fairmont 


When you specify Fairmont for your aluminum 
requirements, we like to go one step beyond your 
formal specification data. Whenever possible, we 
want to know all about the exact product you will 
be fabricating. 

At Fairmont, we stand ready to meet all the 
standards you specify, but we like to add the 
benefits of our 32 years of experience in supplying 
aluminum for such diversified products as saucepans 
and awnings, bottle caps and chemical equipment, 
storm doors and fan blades, TV cabinets, name 
plates and cooling coils. 


Be sure the aluminum you buy is the best for 
your product. Let Fairmont Aluminum prescribe the 
next lot of aluminum for you. You’ll find it will be 
“Very truly yours.” 


For a free copy of Fairmont's 
latest technical bulletin, write or 
call today. 


Sales Offices in Principal Cities 


FAI R NI Oo N T Aluminum Company 





Subsidiary of Cerro de Pasco Corporation 
Dept. H-10 Fairmont, West Virginia 
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DeZURIK 
thy BEST 
valued hor ait 


THEY RE VERSATILE BEYOND COMPARE! 


DeZurik Valves are ‘versatile specialists’ on air conditioning because they do so many 
things so well! When used as balancing valves, they provide excellent throttling and drip- 
tight shut-off. They're also used as shut-off valves on chilled water, cooling tower water, con- 


denser lines, etc. 


They can be furnished with actuators for automatic operation. And they can be supplied 


in 3-way or 4-way styles for switching or blending service. 


The valves pictured here (installed by Riggs Distler Company, New York) are on chilled 
water lines in the U. S. Fidelity and Guarantee Building in New York. 


On this, as on every air conditioning installation, DeZurik Valves offer more ... . in ver- 


satility, in performance, in long life, in maintenance-free operation. 


Available in sizes '/."" thru 20", in 2-way, 3-way or 


4-way models, with manual, on-off or positioning DeZuRIK 


actuators. For more details, see the DeZurik repre- 


sentative in your area, or write for a complete list CORPORATION 


of installations. SARTELL, MINNESOTA 


Only DeZurik Valves give you all these advantages: 


1. Easy Operation 2. Drip Tight Shut-off 3. Low Pressure Drop 
Best for Balancing 5. Low Installation Cost 6. No Maintenance 
Proved Record of Dependability 8. Compact Size 9. Economically Priced 

10. Versatility beyond compare 
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TO MEET Today’s conditions demand valves that last. 
And for good reason. When an industrial, 
commercial, or institutional building goes 

THE GROWING up, a wise investment in quality valves, 
particularly when quality costs no more, 

DEMAND FOR is returned many times over in lower main- 
tenance costs. That’s why preference for 
Lunkenheimer Valves is at an all-time high. 

QUALITY They are unmatched in design. They are 
the only valves that offer all the perform- 
ance features demanded by today’s value- 

SPECIFY conscious buyer. For nearly a hundred 
years, Lunkenheimer Valves have been the 

LUNKEN HEIMER leaders in lower maintenance cost... and 

Lunkenheimer special patented fea- 

VA LVES “a * tures are unmatched. If you are in- 


terested in the highest quality at a 
cost you can’t find on any price list, 
write The Lunkenheimer Com- 


pany, Cincinnati 14, Ohio 


| ® 
NHEIME R 


NAME IN VALVES 
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IMPROVED 
INDICATOR 


HOW T0 USE THERMO-FILM* 
—th fety bar- 
= i ee, EXTENDED SURFACE 


liquid—is ex- of outer tubes substan- 


tially reduces size and 
tremely thin to — on 
heat transfer 
COMPLETE ISOLATION 100% COUNTER FLOW 
of boiler water and fuel results from straight tube 


oil is accomplished by a construction. Heated oil 
exits at end where boiler 


coaxial tube assembly, 

with heat-transfer liquid water enters at its highest 
es between inner and outer thermal head—another de 

tubes. Boiler contamina- sign feature assuring maxi 

tion in event of oil tube mum overall heat transfer 


FUEL OIL HEATER ="=% 
WITHOUT DANGER 

OF SYSTEM 
CONTAMINATION 


This Paracoil Thermo-Film* fuel oil 
heater permits direct use of boiler water 
and fuel oil in the same shell. Design 


—e BOILER WATER —e 


immediately | safely isolates oil and water circuits. Oil 


reveals presence 


leak cannot contaminate boiler stream. 


of oil in heat | This diagram explains the heater’s re- 


transfer liquid 
in the unlikely 


markable efficiency. 


event a leak 
should occur 


Heating. 














PARACOIL “THERMO-FILM” SAFETY BARRIER FUEL OIL HEATER 


Low pressure model—for gravity or forced circulation of boiler 
water. Provides maximum capacity with minimum size. Also 
available but not shown: high pressure models, for use with 
high temperature hot water or steam as the heating medium 





~! 


A 


SIGHT GLASS INTERNAL TURBULENCE 

AND EXPANSION CHAMBER Oil, with low pressure loss 
FUEL OfL OUTLET passes in baffled flow 
across heating tubes — fur 

ther increasing heat trans- 

fer rates and reducing bulk 

DETAIL OF END CHAMBER of the heater. (Thickness of a J 
Shows how Thermo-Film* iso oil flow line represents vis- BOILER WATER 
ates shell and tube side fluids cosity) 

















~ 














“Trade Mark Reg., U.S. Patent Office 


For details, write for Bulletin 60-N AN 


ited DAVIS ENGINEERING alm 


(A Division of American Metal Products Company) SUBSIDIARY 
520 Main Avenue, Wallington, N. J. 
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of dorex’... | 


han 4 Wwst 
THEY BREATHE ||! | 
BETTER AIR | 


a ae 
WAYNE STATE ——— 


—— 


UNIVERSITY <==“ 


mt 
| 


Seen as a sign of the school’s attitude toward advancing the cause for highe1 
learning, Wayne’s new AIA award-winning McGregor Community Conference 
Center has imposing significance. And just as significant is the careful attention given 
to the comfort needs of the Center’s many occupants. 

An installation of 44 high efficiency Dorex activated carbon air purification cells 
purges recirculated air of irritants and purifies it for sanitary re-use in the Center's 
large air conditioning system. 

The reputation of Dorex for exceptional efficiency and adaptability is backed by 
more than 25 years of practical experience in the design and manufacture of ait 
purification equipment. And a systematic replacement service—offered exclusively by 
Connor—guarantees the continuous, effective operation of every Dorex installation. 


As shown here, the Dorex instal- 
lation at Wayne is assembled in 
one central location. Activated 
carbon cells are arranged 11 
wide by 4 high, and are pro- 
tected by high efficiency dust 
filters. By this arrangement, 
which demonstrates the installa- 
tion flexibility of Dorex units, 
space-conservation and excep- 
tional purification efficiency are 
achieved. 





COMO? .. hr Conctant Comfort Coanidbrone 
For complete information on Dorex CON NOR 


equipment, request new Bulletin 1O8A. ENGINEERING 


CORPORATION 
CONNOR ENGINEERING CORPORATION Ol ec *% ® 





DANBURY @ CONNECTICUT air recovery 
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zero in on Frozen Foods with 


f | 


SUPER-DRY REFRIGERANTS 


From packing house to supermarket, actua’ zero tem- 
perature (or lower!) is always needed to m_ i itain fresh- 
ness, quality and flavor of frozen foods and to prevent 
spoilage. That’s why you can’t take chances. Whatever 
way your frozen foods are transported—by rail, truck or 
on board ship—however they are packed, stored or sold— 
they need the sure protection of modern refrigeration 
equipment . . . and dependable “Genetron” fluorinated 
hydrocarbon refrigerants. 


‘Genetron” Super-Dry Refrigerants are available from 
refrigeration and air- conditioning whole salers from coast 
to coast. See your wholesaler. Insist on “Genetron” in all 
your frozen food refrigeration equipment! 


Quick Facts on ‘‘Genetron”’ Super-Dry Refrigerants 


e Guaranteed exceptionally low moisture content 


llied 


reneged hemical 


America’s Progress 
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® Noncorrosive to standard equipment materials, non- 


toxic, nonflammable, stable, safe 

@ Critical and freezing points well outside range of 
operating uses 

¢ Solvent action on oil helps prevent solidification o1 
congealing of lubricant; aids in lubrication of equip- 
ment; generally miscible with oil 

¢ Freely interchangeable and ms iy be mixed in any pro- 
portions with comparable fluorinated hydrocarbons 


meeting the same strict refrigerant specifications 


Genetron W ovance casei cc) ,F TRICHLOROMONOFLUOROMETHANE 
genetron 32 waite vaset cc), DICHLORODIFLUOROMETHANE 
genetron 22 creen :aset cuciF; MONOCHLORODIFLUOROMETHANE 
genetron WS purric casei ¢.c),F, TRICHLOROTRIFLUOROETHANE 
genetron 14a bive (Asel (.C).F, DICHLOROTETRAFLUOROETHANE 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6G, N. Y. 





A new development by Iron Fireman 


Myth 


DUAL FUEL 
FORCED DRAFT 
BURNER 


Makes firebox boilers super-efficient 


NO SMOKE 


Burns clean in less than 10 seconds. The WhirlBlast 
flame is brilliantly clean almost instantly, and stays clean. 
Although accepted standards of oil firing allow a 15 
minute warm-up period, during which time smoke is 
tolerated, the Iron Fireman WhirlBlast burner is clean 
in seconds. Smoke and soot are unburned fuel—completely 


wasted by smoky starts. 


STACK 


Needs only an exhaust vent. Boilers with conventional 
burners require from 30 to 80 feet of stack or an induced 
draft fan. Sealed steel firebox boilers with WhirlBlast 


burners require only a small exhaust vent. 


CONSERVES BOILER HEAT 


Standby loss is almost nil. The highly efficient WhirlBlast 
burner does not need a refractory combustion chamber to 
“support combustion.’ Consequently there is no brickwork 
to store heat to be wasted during “otf” periods. Standby 


heat loss is reduced to an insignificant minimum 


IRON FIREMAN 


AUTOMATIC FIRING EQUIPMENT 
FOR HEATING, POWER, PROCESSING 


cuTs cosTs 


Low fuel bills; low maintenance. Efficient combustion 
and low standby loss conserve fuel. Elimination of smoke 
and soot means no fouled boiler tubes, no carboned nozzles 
or electrodes ; no refractory maintenance expense. 


A COMPLETE PACKAGE 


No special skill to install, adjust, service or operate. 
The WhirlBlast burner (for gas, oil or dual-fuel combina- 
tion) comes from the factory fully wired and tested. Bolts 
to boiler front with firing head through fire door. No special 
combustion chamber or firing pit needed. Exceptional 


installation saving 


Send coupon for further information. 
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HOW TO GET PERFECT BALANCE 
ON CHILLED WATER LINES 


and throttle or shut-off with one valve 





More and more air conditioning designers are 
relying on Rockwell-Nordstrom lubricated plug 
valves for perfect, one-valve control of chilled 
water systems. On any size line, these lubricated 
valves will give you design and operating ad- 
vantages that you can’t expect from ordinary 
valves. A few of these advantages are shown 
below. For details, write for literature; or better 
yet, talk to a Rockwell field engineer. 


1. Perfect Balance Plug is smoothly, quickly posi- 
tioned ... wrench shows degree of throttle. 


Throttle Shut-Off}; Pressurized lubricant sealing that 
can't “wear out,” plus unexposed seating, assure posi- 
tive shut-off. Seats never exposed to line, eliminating 


main cause of throttle valve failure. 


No Chance Of Chatter: The solid, topered plug 
is seated perfectly in valve body ... no chatter even 
after years of throttling service. 


Compact: No bonnet cavities or rising stem member 
Rockwell-Nordstrom fig. 143, 200 Ib. valves on chilled water circulation 
system at 300,000 sq. ft. fully cir conditioned manufacturing plant in 
Texas. 


. saves weight, space. 


Sizes To 36”: Chill water lines above 8” are no 


I | i > rati 
LUBRICANT SEALING cs- onger a problem, you get size and pressure rating you 


sures positive shut-off even need to meet your design requirements. 
after years of heavy serv- 

UNEXPOSED SEATS ore ice. The lubricant film also 

fully protected from the makes operation smooth 

line flow at all times. , and easy at full pressure 


differential. Rockwell-Nordstrom is the original and world's most complete 


line of lubricated plug valves, plug valve accessories, and 
lubricants. Available through leading suppliers everywhere. 
Rockwell Manufacturing Company, Pittsburgh 8, Pa. 
Canadian Valve Licensee: Peacock Brothers Limited. 


SEND FOR COMPLETE DETAILS TODAY 
TAPERED PLUG assures positive seating 4 
and permits constant contact between the 
plug ond body. Vibration is eliminated . 
during opening, closing and throttling. Pittsburgh 8, Pa. 


Rockwell Manufacturing Company 


( ) Please send Bulletin on valves for heating, 
g 
piping ond cir conditioning installations. 


( ) Please hove your representative call. 


ROCKWELL- Nordstrom VALVES 


Nome Title 


another fine product by 


G ne 
ROCKWELL ce 


City_ 











FOR GENERAL USE. ..SPANG® CW° 


... produced under quality control conditions 
for all types of plumbing, heating, air condi- 
tioning and sprinkler systems. Thoroughly 
tested and inspected before shipping to assure 
fast, easy, time-saving installations. Available 
in black or galvanized, threaded and coupled 
or plain ends, in a full range of sizes. 


FOR SPECIAL USE... SPANGRID 


. especially produced for long life in radiant 
heating, ice rinks, snow meliing and refrigera- 
tion systems. Excellent bending and welding 
characteristics. Uniform throughout. Rugged 
construction for trouble-free service. Special 
lengths to meet your requirements. 


FOR STRUCTURAL USE... SPANG CW 
FENCE AND STRUCTURAL PIPE 


. approximately 20°7 lighter than standard 
CW steel pipe. For fence posts, fence supports, 
railings, playground equipment, farm equip- 
ment, awnings and many other uses. Strong, 
durable, easy to work with. Available in black 


or galvanized, plain ends, sizes I” to 2”. 


You get top-quality when you specify SPANG 
Steel Pipe. Steel pipe gives you that extra plus 
in service, workability and long life. It pays to 
specify steel pipe . . . it pays to specify SPANG! 


i 


et een eee tT TTY ” 


THE NATIONAL SUPPLY COMPANY 


Corporation WOR 
WY ° 
TWO GATEWAY CENTER, PITTSBURGH, PA. 


Subsidiary of Arm 


Heating. 
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SINCE 1905 


@)}FLeX 


*U.S. REG. T.M. 


TYPE 7 Q WITH BRASS FEMALE 
THREADED ENDS 
Maximum Pres. 300 PSI Maximum 
Temp. 800 F 


Pat. Pend 


TYPE 7Q-T WITH COPPER TUBE ENDS 
Maximum Pres. 200 PSI Maximum 
Temp. 300 F 


SLOTTED 


158-15-12E DUAL EXPANSION JOINT 
—— ery 


158-15-9E DUAL EXPANSION JOINT 


308-14E EXPANSION JOINT 
\ ie 


a 


151-2V VIBRATION ABSORBER 


- 


301-4-145 VIBRATION ABSORBER 


Stainless Steel Bellows Type 
Expansion Compensators 
Braided Bronze Flexible Connectors 


“BMH" Flexible Connector 
— — Se SS oro 
— —— |) .s * om - 


“USF Vibration Absorber 


Pr 


KEFLEX 7Q FINTUBE Assembly 


a Si a a 
st re oot ree, 


| KEFLEX EXPANSION AND DUAL KEFLEX 7Q With Anchor Base 
VIBRATION ASSEMBLIES 


KEFLEX 
With 
KETROL GUIDES 
Pat. Pend. 


KTO-300-15-CAB-14E 
KTO-300-EAB-14E 


OUTSIDE 
GUIDES 
CAGE CONTROLLED 
KTO-300-2E EXTENDED 


TYPE M 
KEFLEX MAVE PIPE GUIDE 








wnt ea 
KEFLEX GIMBAL UNIT i} 


TYPE P KEFLEX BELLOWS ON LOX 
KEFLEX PULSCO SHOCK TRAP TANK For Vacuum Service 


WRITE FOR KEFLEX BULLETINS 
A KEFLEX REPRESENTATIVE IS NEAR YOU 


U. S. Flexible Metallic Tubing Co. 


Since 1905 
KEFLEX MANUFACTURING DIVISION 
General Offices—63 Main St.. San Francisco 5, Calif. 


Factory—Los Angeles 
Sales Offices—Agents in Principal Cities of United States and Canada 
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Draftiess Anemostat Air Diffusers 


at Sterling and Francine Clark Art Institute 


The photograph above illustrates an Anemostat 
Straightline Air Diffuser installation in the gallery 
design of the Sterling and Francine Clark Art Institute 
at Williamstown, Mass. The conditioned air is supplied 
through Straightline Diffusers located on all four sides 
of the gallery. The diffusers not only draftlessly intro- 
duce conditioned air into the gallery, but also blend 
into the architectural design. 

Anemostat, Round, Square and Straightline Diffusers 


for conventional or high velocity systems are adaptable 





to a wide variety of architectural designs. 
Write for Selection Manual No. 60, which gives 
data on Anemostat’s wide range line of air diffusion 


equipment. 


ANEMOSTAT. 


DRAFTLESS ({spirating AIR DIFFUSERS 
ANEMOSTAT CORPORATION OF AMERICA 
10 East 39th Street, New York 16, N. Y. 
Representatives In Principal Cities 


ac-13s6 
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Allen-Bradley quality motor control is a natural in the years-ahead 
planning that goes into a new building. Its simple ONE moving part 
solenoid design assures millions of trouble free operations. And the 
double break, silver alloy contacts never need service attention. 
Build with the future in mind—insist on Allen-Bradley—the motor 
control of proven and consistent reliability. 


ais 
Main Allen-Bradley control panel—consists of This Allen-Bradley Bulletin 798 control center con- 
Bulletin 798 control center alongside cabinets tains the combination starters which are for motors 
for compressor motor starters. on the auxiliary pumping equipment. 


ALLEN-BRADLEY 2z2lity 


— WY Coy Rey mm Greystnue)! 


Allen-Bradley Co., 1335 S. First St., Milwaukee 4, Wis. © In Canada: Allen-Bradley Canada itd., Galt, Ont 


Heating, Piping & Air Conditioning, November 1959 





4 


steel pipe 


keeps the steel blades flying 


This blossoming business of community 
ice skating has grown into a sizeable—and 
profitable—market. Best assurance of prof- 
itability for the installation of an ice-making 
system is the elimination of costly mainte- 
nance and repairs. It’s a job that calls for 
strong, durable steel pipe. 

With dependable steel pipe there’s no dan- 
ger of damaging the refrigerant lines, no 
bending and sagging. Steel pipe has proved 
its place in many applications like this. 


INSIST ON PIPE MADE IN U.S.A. 


Whenever there’s a new application, it 
pays to stay with dependable, time-tested 
materials. The skating rink is just another 
example of the many kinds of jobs that steel 
pipe can do best. 


STEEL PIPE IS FIRST CHOICE 
¢ Low cost with durability ¢ Threads smoothly, cleanly 

¢ Strength unexcelled for safety ¢ Sound nts, welded or coupled 
e Formable bends readily e Grades. finist 

¢ Availableeverywhe 


¢ Weldable—easily, strongly - 


COMMITTEE ON STEEL PIPE RESEARCH 


AMERICAN IRON AND STEEL INSTITUTE 
150 East Forty-Second Street, New York 17, N.Y. 
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4 WAYS to get maximum 


Insist that the corrugated bellows | 
reason 1s simple never bellows 
tial welding whether by edg 
always be subject to pret 


tions at the welds 


3 Demand proof that 
/ 


welds in the corrugé 
physical properties 


ling. A weld that 


grind 
weld thickness set 


way tor premature ft 
At Zallea, none of the many factors affecting expansion 


joint reliability are left to guesswork including the 


four vital ones above 
Zallea material specify 
xacting in the in Zallea ex 


ilically forme { Zallea advan 


This is reflecte 
tions are the m« 1uSstry 
sion joints af ifa 


welding techniques insure welds having the same thi 


reliability in expansion joints 


This iS basic 


2 Be sure the manufacturer maintains a continuous an 
hensive program of endurance testing 

the many variables that affect expansion joint life. Accurate 

ination of expansion joint life expectancy 


by cycling to destruction 


nanutacturer to supply a tean 


j work with 


4 Check 


engineers. Check their specific experience 


application specialists 


handling critica 


nt design an 


plications i ur f ! complete the record of suc 


letails of how this experienc 


ness, stre ngth and physical propertic § as the pare nt metal 
Zallea has 


all government agencies and industrial firms combined 


fone more cyclic testing to destruction than 
Zallea has produced more expansion joints than any other 
manufacturer offers more af plication engineering 


experience 


Brothers, 
Delaware 


for Catalog 56. Zallea 
Wilmington 99, 


For all the 
Taylor an 


facts, write 


{ Locust Streets 


for maximum reliability 


ZALLEA BROTHERS, Wilmington 99, Delaware + World's largest manufacturer of expansion joints 
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New POWELL B:onze Union Bonnet Gate Valves 


Powell’s new BRONZE Union Bonnet Gate Valves have many superior features — some of which are outlined 
here. For complete details, write us for new illustrated circular. Or check with your nearest Powell 
Valve distributor. Always look to Powell first for all your valve needs. 


Handwheel Nut—securely holds malleable iron, non- 
heating handwheel to the stem. 


Identification Plate—gives Figure Number and kind of 
valve. 


Protruding Packing Gland—a Powell feature—com- 
presses the packing, offers additional guidance to 
the stem, and prevents packing nut from becoming 
loose and rotating with stem. 











Heavy Hexagonal Packing Nut—for holding gland and 
adjusting packing. 





Deep Stuffing Box—-holds more than ample amount of 
high-grade steam packing. 





Long Bonnet—cast of high tensile bronze for long 
service. 





Stem—is high tensile bronze, extra heavy, of large 
diameter, with long Acme threaded section. 


Repack-Under-Pressure Seat and Collar—permit valve to 
be repacked under pressure when fully open. 





Octagonal Ring Nut—is deep threaded and tightly 
holds body-bonnet connection. Affords additional 
wrenching positions. 











Body—a high tensile bronze casting, scientifically 
designed to provide full flow area through the valve. 

















Wedges—Interchangeable Solid or Double Wedges 
are available in rising stem valves. They are held 
to stem by a “T”’ slot, and are accurately guided to 
valve seats by means of integral cast lugs that 
travel in female guideways in the valve body. 
Entirely clearing the waterway, full unobstructed 
flow through is assured. 

















Ample Space—between seats and end of pipe thread 
prevents injury to seats when screwing pipe into 
the body. 























Sectional —Union Bonnet Rising Stem Gate Valve 
Fig. 2700 (125 pounds), Fig. 2714 (150 pounds) 


THE WM. POWELL COMPANY > Dependable Valves Since 1846 + Cincinnati 22, Ohio 
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M°DONNELL | 


Flow Suttches 


Do you know how many jobs 
these switches can do? 


Look at the FS4 Series Flow Switch illustrated here. What you 

see is a compact, well-built switch that either makes or breaks 

a circuit (as required) when liquid flows or stops flowing. Yet 

in this versatile device you have both the most economical 

way and the most positive way of starting or stopping a sig- 

nal, an alarm, a motor, a metering device — anything electri- 
FS4 Series rn it. cally operated. Just to highlight a few uses: 


Flow Switch 


Mounted in a 
2 inch Tee 


to actuate a signal light— signal an attendant to 
make the right moves in operating valves, pumps and 
the like—signal him when flow stops in a water 
cooled compressor, water cooled bearing and so on. 


to sound an alarm—when flow stops in a process 
system or in any water cooled devices. 


to start or stop motors—start pumps in sequence in 
multiple stage flow systems; start standby pumps; 
stop automatically controlled units if cooling water 
system fails; stop compressors in cooling systems 
when flow stops. These are control functions, and 
almost endless. 


to start or stop automatic burners. start a booster 
heater when water draw occurs; stop burner if flow 
is improperly retarded; make sure of circulation in a 
boiler before burner is permitted to start. 


to actuate metering device_open valve in chemical 
feeder line; start mixing in secondary line whenever 
flow starts in primary line. 


Think it over! Some of these uses may suggest some related prob- 

_ lem the FS4 can solve for you rigt ». Notice the facts ¢ 

McDonnell quality throughout: ler so . oO you right now otice the facts about 
its construction and service range opposite. 

Compact switch with positive snap 

action. Removable cover and two 

knockouts for easy wiring. Phosphor MSDONNELL & MILLER, Inc., 3500 N. Spaulding Ave., Chicago 18, tl. 

bronze sylphon seals assembly leak- ' a os 

tight from line. Paddle made in seg- bey Gre thon hell 

ments to fit any pipe from 1” through i syd 4 

3”. FS4 series, illustrated, is for 

maximum working amg ts ayn — Coupon brings bulletin 

maximum temperature, 300° F., in 

types as follows: 


® 


It covers design, construction, electrical ratings and 


954-9 Stagle pole, double throw outtch. dimensions. Points out many typical applications. 


Opens and closes two separate cir- 
cuits with flow. Closes and opens some 
acl : Please send me a copy of Flow Switch Bulletin FS1. 
two circuits with no flow. 


FS4 Closes with flow, opens with no flow. COMPANY 


FS4R Opens with flow, closes with no flow. 


Underwriters’ Listed 


ADDRESS _ 


CITY, ZONE, STATE 


@ Model E-2 available for larger 
‘ ; : —— . - 
pipe sizes and pressures to 150 psi. 


Mail to: McDonnell & Miller, Inc., 3500 N. Spaulding Ave., Chicago 18, Illinois 





BRUNER Industrial WATER SOFTENERS 


... are frequently 


SPECIFIED 


by leading engineers 
ear for important installations 


ore anenno — 2 ae 
This is Mayfair, Milwaukee, one of the largest 
shopping centers in America. One of Bruner’s 
largest water softener installations 
softens all the water —even in the 
air conditioning system. 

Hundreds of Bruner commercial and 
industrial installations throughout the 
United States and in many foreign 
countries are providing trouble- 
free service in both large and 
small applications. Water 
softeners, filters, and other 
Bruner water condition- 
ing equipment are avail- 
‘Me able for immediate 
delivery from stock 
in many types and 
sizes. Custom instal- 
lations are fabricated 
to engineer’s exact 

specifications. 


“es 


The Bruner softeners at Mayfair are 
fully automatic. Salt storage and brining 
systems are specially designed. Softener 
capacity is 13,000,000 grains and de- 
livers 1,750,000 gallons of softened 
water @ 1200 GPM. 


Consulting Engineer: L. R. SCHMAUS CO., 
INC., Milwaukee, Wis. 


Architect: GRASSOLD-JOHNSON & 
ASSOCIATES, Milwaukee, Wis. 


Piumbing Contractor: Ls 
SEDLET PLUMBING & ‘ > 
HEATING, INC., 

Milwaukee, Wis. 


U (wu ~ bit 


7 


Mey 
. 


BRUNER corpPorATION ; 

ee America’s most complete line of quality water softeners and filters 

BRUN ER Executive Offices: 4763 N. 32nd ST., MILWAUKEE 9, WIS. 
WATER SOFTENERS @ ae Telephone: Hilltop 2-3200 


Plants: Milwaukee, Wis., and Los Angeles, Calif. ; ‘ Al 
Sales and Engineering Offices in all principal cities. : ij 





Automatic Industrial type 
softener carried in stock. 
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Call your Unistrut 
distributor for 


FAST 
LOCAL 
SERVICE 


on the world’s most complete 


4 ee 
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line of mechanical and electrical supports 


With the UNISTRUT system of mechanical and electrical supports 

is ein aia you're never out on a limb for the right fitting. Unistrut 

See your local Unistrut distribu- engineers, with more years of experience behind them, have 

or for all your metal framing needs— developed a line of fittings and accessories that is unmatched for its 

racks, partitions, displays, as well completeness and versatility. No matter what kind of on-the-job 

ey <enpsicigces agpaaro el aig problems you run into, the UNISTRUT system provides 

ready to hele you with installation, matched framing channels and fittings to handle it. 

engineering, and prompt service. No makeshifts, no costly delays. Your Unistrut distributor 
maintains complete stocks at all times to give you on-the-spot 
service. For all your mechanical and electrical supports, stick to 
UNISTRUT, the original—and still the world’s most versatile 
—adjustable metal framing system. 
You can’t make a mistake with UNISTRUT framing...it’s 100% ad- 
justable on the job. And there’s a UNISTRUT fitting for every need. 
Call or write for catalog. 


UNISTRUT. 


MECHANICAL AND ELECTRICAL SUPPORTS 


TRADE MARK 


UNISTRUT PRODUCTS COMPANY 


GENERAL OFFICES: 933 W. Washington Bivd., Chicago, Ill. 
Telephone: MOnroe 6-2665 Teletype: CG 1329 


Stocking distributors in all principal cities of the United States and Canada. Exported throughout the world 
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“LP” PILLOW 
BLOCK 


RUBBER MOUNTED 
PILLOW BLOCK 


SEAL/V\ASTER 


... quality that builds acceptance! 


There is no greater assurance of performance than quali- 

ty. SEALMASTER gives you that quality in a complete WRITE FOR CATALOG 454. 
line of ball bearing units, providing a wide range of 
mountings in shaft sizes from |" to 4'%/6”. 

Patented SEALMASTER ‘Zone Hardening" affords sim- 
plified, secure locking to shaft. One piece housings elim- 
inate loose pieces that increase your assembly costs. And 
when cost is a primary requisite there's no need to sacri- 
fice quality. 

The new SEALMASTER ‘'L" Series provides a precision, 
low-cost line of self-aligning ball bearing units. They are 
permanently sealed and pre-lubricated with a high grade SEALMASTER BEARINGS 
lubricant for long life. See 

SEALMASTER rubber mounted units provide extremely STEPHENS-ADAMSON MFG. CO, 
quiet operation where noise is an important factor. 47 RIDGEWAY AVE., AURORA, ILL 


Whatever you look for in a bearing unit — quality — cLTLANTS LOCATED IN: LOS ANGELES. CALIF. 
performance — economy — there's nothing comparable 
with SEALMASTER! 


F 
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Heating Pipir \ Air Conditioning 


“open for 
discussion” 


© WE FOLLOW HERE each month the practice at engineering 
society meetings of providing an “open for discussion’ period. You 
are urged to take part. Just address your comments to the Editors, 
Heating, Piping & Air Conditioning, 6 N. Michigan Ave., Chicago 2. 


On-the-Job Experiences Support 
Refrigerant Piping Design Suggestions 


1 HAVE READ with much interest the article, Pressure 
Losses In Refrigerating Piping: What You Can Do 
fhout Them. by W. C. Smith (October). The article 
as a whole is splendid. The facts presented and the ad- 
vice and suggestions offered, together with the support 
ing evidence. should prove most valuable to the con 
sulting engineer. the heating. piping. and air condi 
tioning contractor. and the plant and building engineer. 

Admittedly, when an engineer is called upon to de 
sign complet retrigerant piping systems. he has many 
factors to consider ill of which must be carefully 
evaluated in order that he may strike a practical and 
econome medium 

For example. take the case of a compressor suction 
line connecting the compressor and evaporator in a 
refrigerating plant employing fHuoronated hydrocarbon 
refrigerants. Some of these factors are gas velocity 
adequate oil return to the COMpressol length of the 
suction line. fittings required, kind of pipe used. suc 
lion pressure carried, specific volumes. et ill of 
which have been covered by Mr. Smith 

One of the problems the author emphasized was that 
of oil return to the compressor, Getting the oil back 
from the evaporator to the compressor has long been 
a problem. As vet. the industry has not come up with 
i completely satisfactory solution 

Of course, this statement will be challenged by 
some who hold to the notion that “the king can do no 
harm.” Since they are “subjects of the king.” thei 
equipment is the non-plus ultra for returning the way 
ward fluid to its home base. the crankcase 

As stated. the ultimate has not as vet been reached 
in the matter of oil return, but someday the problem 
will be licked and then pipe lines may be designed to 
carry gaseous and liquid refrigerants and not oil. 

My experience and observations support Mr. Smith’s 
recommendations concerning suction pipes ind oil 
returt A few installations | have checked showed cor 
siderable pressure drop between the evaporators an 
COTMpressors For the most part. tests were made o1 
nstallations that had been in service 10 to 12 vears. lh 
one or two instances. the pressure drop belween the 


evaporator ar compressors imounted to 114 to 2? 
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psig. as measured by accurate pressure gages. 

It has been my practice for several years to place 
a test connectivn at the suction outlet of evaporators 
and a suction inlet connection at the compressor so that 
a test gage can be connected and pressures read at 
anv time 

Partly plugged suction strainers and trapped oil 
ind foreign materials which may require seve 
weeks or months to develop can result in pressure 
loss of serious proportions even though the suction 
line may be correctly sized for the load it must carry 

Many persons do not believe in liquid receivers and 
therefore do not use them unless an installation is of 
fairly large capacity just as some mechanical con 
tractors tell their customers, “You don’t need pressure 
rages When vou want to know about pressures just 
call us and we will send a man over with gage to 
make a check.” 

Oftentimes T have found the connections between the 
liquid outlet of the condenser and receiver too small to 
permit free and rapid drainage. Where such conditions 
exist. liquid is bottled up in the condensers. conde nsing 
pressures are high (as are power bills). and overall 
performance is unsatistactory 

Where two or more condensers are connected in 
parallel the liquid header should be sized to meet the 
maximum quantity olf liquid to be handled without 
CAXCESs pressure drop This ithe reasoning should bye 
extended to liquid line sizing between condenser and 
receivers, as well as to the liquid lines between receiver 
ind evaporators. Valuable data covering pipe sizes 
ete. can be found in the standards published by the 
Air-Conditioning and Refrigeration Institut 

Mr. Smith has emphasized the necessity for provid 
ing against flash gas in liquid lines. This is important 
and generally is the result of liquid lines being too 


small. Flash 


sponsible for much loss in capacity in many situations 


gas in liquid lines has been directly re 


This holds for all refrigerants in common use today 
While the foregoing discussion revolves around the 
family of Huoronated hydrocarbon refrigerants. the 
same general rules apply to anhydrous ammonia and 
other refrigerants in common us 

Some vears ago, I investigated a case of trouble in 


1 combined ice manufacturing and cold storage plant 
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continued 


The problem was the result of a liquid line that sup- 
plied a 40 ton per day ice freezing tank, plus cold 
storage rooms. A 34 in. liquid line was used to supply 
the evaporators. This line, including equivalent length 
for fittings (right angle elbows principally), was ap- 
proximately 100 ft long. Actually, based on the maxi- 
mum pounds of liquid required to flow through this 
line, it should have been 114 in. 

There appears to be an antipathy among some of 
the “best minds” in the air conditioning industry 
against equipping a fluoronated hydrocarbon. refrig 
erant liquid receiver with a gage glass to indicate the 
level of the liquid in the receiver. They prefer some 
sort of a bull’s-eye indicator. Some will go so far as 


to say. “You don't need a liquid receiver. Let us hook 


the evaporator up our way and we will save vou some 


money. 
Mr. Smith is to be complimented on his excellent 
handling of this vital subject. 
C. T. Baker 


Consulting Engineer 


As Yet, No One Has Proved That Odor 
Sources Must Be in Vaporous State 


[ ENJOYED reading Warren Viessman’s timely review 
on odors Im ai conditioned spaces, iW eigh Odor Con 
trol Methods Carefully (September). but feel com 
pelled to kick a couple of not-so-dead horses. 

The first horse is that one which states that “to be 
odorous a substance must be either already in a 
gaseous or vaporous stale, or possess a Vapor pres 
sure.” Everyone seems to say this because every one 
else says it. Yet. no one has proved it. There is. in 
fact, evidence to the contrary. Atmospheres contami 
nated with inert dust particles, of the kind which hav« 
no demonstrable vapor pressure, are sometimes odor 
ous. Certainly, many well-known odorous systems (at- 
mospheres containing tobacco or other combustion 
smokes, for example), are complexes of vapors and 
particles, and it is sheer presumption to blame all the 
odor on the vapors. My associates and I are investi- 
gating these interesting interactions, under a U.S. 
Public Health Service research grant. 

The second horse to be kicked is the one about 


“typical components” of odorous atmospheres. Pyri 


dine and ammonia from cigarettes, for example, o 
hvdrogen sulfite from industrial effluents, are cited. 
lhe complexity of many odorous atmospheres begins 
to make itself felt when you try to similate one by 
mixing “typical” components from the chemical shelf. 
The character of such mixtures is indeed a reflection 
of their complex makeup and bears little resemblance 
to one or two components which may be isolated from 


them. 
Amos TuRK 
Chemist 
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THE AUTHOR'S REPLY Dr. Turk’s comments and 
review of my article are appreciated. He is an out 
standing authority on several facets of the subject. 
In fact. the book. Air Conservation Engineering. 
which he jointly authored with H. Sleik was used 
as background information for some of my material. 

In regard to Dr. Turk’s first “not-so-dead horse.” 
the definition of odors used is the classical accepted 
definition presented by McCord and Witheridge in 
their volume, Odors: Physiology and Control. 1 realize 
that our basic knowledge is undergoing rapid expan- 
sion these days and that many of our concepts are 
changing in the light of scientific development. It is 
possible that Dr. Turk’s research will establish new 
concepts in the field of odor transmission. I for one 
will anxiously await the result of his research. In the 
meantime I believe that the definition of odor. whil 
perhaps not precisely correct, is presently adequat« 
for the engineering fraternity concerned with odor 
control applications. The definition does not preclude 
the consideration of odor release by the volatile con- 
stituents of particulates, which is often very important 

Regarding his second “not-so-dead horse.” | do 
not believe | used the term “typical components.” | 
agree with Dr. Turk that some error may be intro 
duced in using chemical compounds or typical com 
ponents as synthetic odorous materials. even though 
they may be the principal constituents of cigarette. 
body, goat, or other odors. However, it is quite handy 
for some tests in the laboratory to use a compound for 
goat. skunk, or other odors. rather than use the goat 
or skunk itself. Better control of the odor can usually 
be obtained and test results can be reproduced. Varia- 
tion of results from the basic body. cigarette. or other 


odor under study can also be determined 
WarrREN VIESSMAN 
ve ring ¢ Re aiene 


Preparation of Maintenance Manuals 
Must Be Covered in Engineer’s Fee 

THE POSITION regarding operation manuals in the 
September HPAC Engineering Data File is well taken. 
Certainly. no one who has connection with any given 
job is in better position to prepare such a manual than 
the engineer who designed it. 

We. as consulting engineers. would be happy to un 
dertake such preparation in connection with our work 
if the obligation to do so were recognized during 
tiations and if the fee were established sufficiently 
higher than the design fee to compensate fon the added 
effort. We have one client for whom we have done 
upward of 50 jobs who has this need in commor 
with the Armed Forces installations. The matter has 
often been discussed, but the client has never been 
willing to pay 

The maintenance manual is a horse of a different 


color. It is our opinion that seldom will a design engi 
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neer be found who has the requisite skill and ex- 
perience to prepare such a manual. We believe it 
should be done either by the agency supervising con 
struction (if the design consultant were hired for 
supervision also, then he would become qualified) 


or by the operating personnel or agency. 

P. N. ViInTHerR 
Zumwalt & Vir 
msulting Enginee 


the 


( 


Expansion Loop Design Technique 
Differs from Code Requirements 


REGARDING h& article. New Vethods Speed Design of 
Pipeline Loops (July). 1 would appreciate having 
Louis KE. Partch comment on the following: 

1) In Example 1, he has sized the expansion loop 
using one-half of the total calculated expansion (using 
50 percent cold spring } According to the Code for 
Pressure Piping ASA B 51.1-1955, Paragraph 618- 
“no credit for cold spring is warranted with regards 
to stress.” Paragraph 621-f states. “the total expansion 
range from the minimum to the maximum normal op 
erating temperature shall be used in all calculations. 
whether piping is cold sprung or not.” Since the for 
mula // (CE S)ADi is based on a bending stress of 
1100 psi, does the use of one-half of the total expan 
sion violate the above sections of the code ? 

2) In Example 2. Mr. Partch has used an allowable 
stress of 7800 psi. From this he subtracts pressure 
stress of 2000 psi and uses 5200 psi as a maximum 
allowable bending stress. According to the Code 
Paragraph 622-c the maximum computed expansion 
stress is S te ~o. 0.25 S,). The allowabl 
stress range for the material in this example would be 
20,700 psi. Would Mr. Partch please explain this? 

KE. YuKNIS 


THE AUTHOR'S REPLY Phe points presented by Mr. 
Yuknis require some study of the Code. Paragraph 
618-c specifies that expansion loops shall be designed 
with no credit for cold spring with regard to stress. 
This requirement may be necessary to allow for possi 
ble neglect on the part of the erection gang to provide 
the design cold spring. It then necessitates the use of 
the total expansion, instead of 50 percent as given in 
the example. The result in this example is an increase 
of 50 percent in the dimensions of the loop 


Phe allowable stress range. however. is 21.000 psi. 


Now, if it is possible to interpret the Code to use 2L.- 
7 ft 


O00 psi instead of 11.000, then the height of 25.6 
is correct. In the second example of the article, the 
stress range S is f (1.25 S. + 0.25 S,). The term S 
in the cold is the allowable S at 60 deg and no longitu 
dinal stress may be deducted if it is a steam line. The 
term S,. however. should be reduced by S of internal 
pressure or 2600 psi so that S, should be: 


S ‘T1958 HX (8 S 
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Then if / is unity 
. 1.25 (15,000) 25 | 0K) ) 
18,90 1300 
20,050 ps 
Comments on this Interpretation of the Code may 
help some of us who have not been able to follow the 
ideas that have contributed to the term. sfress range 
The main idea of the article was to present the 
formulas for rectangular loops to enable the designer 
to determine the dimensions directly. This is in con 
trast with the idea of starting with a sketch with tenta 
tive dimensions followed by analysis and. if necessary 
an adjustment of dimensions and repeated analysis 
Compliance with the Code is attained by using the 
propet values for the amount of expansion. proper 


stress values and modulus o lasticity that ; ct the 


value of // 


Writer’s Far East Military Experience 
Differs from ‘‘Tobacco Housing’’ Job 


Joun W. MeKay’s article. Fuel Oil Piping Design 
Factors Found in “Tobacco Housing” Tests (August). 
was very interesting from a number of ispects Phe 
author's problems and experiences with heating in the 
European area appear to have been remarkably similar 
to mine in the Far East 

Some of these problems might not be readily ap 
parent to engineers who have had littl or no experi 
ence with the heating methods, standards. and customs 
of foreign countries, or with Army. Navy or Air Fores 
design and operational requirements tot housing, o1 
the complic itions of using restricted funds (such as 
those obtained through Commodity Credit transac 
tions) 

The comments regardit workmanship emphasize 
the point that in overseas areas close, competent con 
struction imspection ts) a@ most crith il requirement 
Poor threading on piping. dirt and refuse left to clog 
valves and filters. and poor sloping and looping which 
permit’ au binding will cause malfunctioning of the 
best designed system 

| would like to have seen the overall cost study made 
on the heating system and the oil distribution lines for 
the svstem Virw MeKay describes. We once had a simi 
lar problem based on 40 housing units. We found that 
hecause each unit was in an individual building and 
hecause of the wide separation ol the buildings, use of 
an oil distribution piping system from a central point 
was not economically justifiable. When oil fired fur 
naces where specified, individual tanks were usually 
specified In a few instances. two units were served by 
one tank. 

The necessity for a small day tank with a float con 


trol in each housing unit added to the prorated cost of 





“open for discussion”’ 


continued 


the 3000 gal central tank, pump, and piping (and 
probably with a shutoff valve to isolate each unit) 
would appear to exceed the cost of providing one 300 
gal tank for the two housing units in each building 
A dual stage pump on each burner would have fur- 
nished the lift necessary to raise the oil from a small 
buried tank located outside each duplex. 

The need for a return oil line would have been elimi- 
nated by installing a pressure relief valve and loop at 
the pump which would maintain a constant pressure 
on the supply line. Flow would be adjustable at the 
float controlled day tank to suit individual conditions. 

Mr. McKay also mentioned reduction in fire hazard 
due to elimination of oil spillage. | am curious as to 
whether or not the day tank is of a completely closed 
type or if malfunctioning of the float control might 
permit overflow of the oil. 

We learned that, rather than distribute oil via pip 
ing from a central tank, it was preferable to generate 
and distribute steam or hot water from a small auto 
matic central plant. In addition to other advantages, 
this would provide a litthe more living area in each 
housing unit by eliminating the space required for the 
furnaces and hot water heater. 

We found that each case required careful considera- 
tion of a multiplicity of factors. Sometimes the design 
best for a heating installation in the U.S. would not 
be feasible for a similar installation in an overseas 
area because of a lack of suitable local equipment, ot 
because of changing military needs. 

| would be interested also in learning whether or not 
the theoretical savings actually were realized in opera- 


lion 


HaM™M K 


s Brar 


THe AUTHOR'S REPLY—I certainly concur with Mr 
Hammer's comments regarding the necessity for criti- 
cal inspection of construction work overseas. It is very 
difeult for the uninitiated to understand the different 
outlooks and methods of work as practiced by the for 
eign laborer. 

Che overall cost study on the heating system and the 
oil distribution lines was prepared by the architect- 
engineer and is therefore unavailable at this time. 
However, it is agreed that a distribution system cannot 
be economically justified on a first cost basis. The real 
savings show up in the labor and tank truck costs of 
filling one 3000 gal tank as compared to filling ten 300 
gal tanks over a 10-year period. Here, again, we have 
the unusual situation where the savings are realized 
by the Government rather than the oil company or dis 
tributor. 


The suggested use of a pressure relief valve and loop 


90 


at the pump to maintain a constant pressure on the 
supply line is a good point. However, in this particular 
case, by the time it was realized that a circulating 
pump would be necessary, the suction line had already 
been installed. 

The day tanks were provided with a vent to the re- 
turn line so that in case of a malfunctioning float valve 
the excess oil would be routed back to the return line 
instead of spilling to the ground. 

A steam or hot water heating system from a small 
automatic central plant would provide a little more 
living area in each house and be much cleaner and 
satisfactory for the occupants. but it is also difficult 
to justify from a cost basis. Here, as Mr. Hammer 
points out, each case requires careful consideration of 
a number of factors. 

Maintenance and operation records regarding the 
theoretical and actual savings are not available here in 
Italy. On our next trip to London we will try to secure 


some data on this aspect of the problem. 


Jloun W. MeKay 
Vechanical Enginee 
Vediter 


Recent Article Well Illustrates 

Present Status of the Heat Pump 

| HAvE found the article, Vany Ways to Use Heat 
Pump Cycles, by E. R. Ambrose (August), to contain 
a complete discussion of the present situation of the 
heat pump. It is unfortunate that there is so little 
general knowledge of the simplicity and feasibility of 
this type of system. We welcome articles of this nature. 

As Mr. Ambrose points out, a careful study should 
be made in any case before applying a heat pump 
system. We would like to « mphasize this. All too often. 
engineers and architects will take up an idea simply 
because it worked somewhere els without con 
sidering that local conditions may not parallel those 
in other areas. 

We would also like to note that solar energy is an 
excellent source of heat for the heat pump, although 
thus far it has been difficult to use in large buildings. 
In our solar building we have had very good success 
with a heat pump using solar energy as its source. See 
Performance of a Solar Heated Office Building. by 
IF. H. Bridgers, D. D. Paxton, and myself. in the 
November 1957 issue. 

Mr. Ambrose has previously experimented with and 
reported on the subject of solar energy heat pumps 
(although his approach was different from ours) in 
The Heat Pump and Solar Energy. which is published 
in the Proceedings of the World Symposium on Ap 


plied Solar Energy. 1955 
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Battery of B&G Univer 
Pumps used to circulate chilled 
water through cooling syste 
No vibration ecliminators or flex 
ible connections are needed. 


BaG BOOSTERS SERVE DUAL PURPOSE 


One PD35 Booster is used to circulate hot water 
for heating and cold water for cooling in build 
ing connecting plant and office; one 2" Booster 
circulates boiler water through fuel oil preheater. 
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ARCHITECT: 
Frazier, Raftery, Orr & 
Fairbank, Geneva, Ili 


CONSULTING ENGINEER: 
Wm. A. Govelek, Elgin, lil 


CONTRACTOR: 
A. J. lronsides Heating & 
Ventilating, Elgin, lll 


WHOLESALER 
Inland Supply Company, 
Elgin, tl 


PUBLISHING HOUSE 
COOLED QUIETLY 


witH Ba G pumps 


The Church of the Brethren at Elgin, Illinois, pub- 
lishes numerous religious papers. In the office and 
factory of this organization, the 300 ton cooling load 
of the two buildings is handled with chilled water, 
circulated by four B&G Universal Pumps. Two addi- 


tional Universals are used as condenser water pumps. 


Universal Pump motors are specially constructed 
and selected for extra quiet operation. Long sleeve 
bearings are used in both motor and pump— another 
assurance of smooth vibrationless operation and long 
life. The oversized shaft is made of special alloy steel 
with an integral heat-treated thrust collar to absorb 
end-thrust. Water leakage is prevented by the dia- 
mond-hard ““Remite’’ Mechanical Seal—a B&eG de- 
velopment. 

Note, too, that vertical split case construction with 


removable bearing frame permits easy servicing with- 


out breaking pipe connections or motor leads. 


BELL & GOSSETT 
c OF M P A N_ Y 
Dept. FY-5, Morton Grove, Illinois 


Canadian Licensee: §. A. Armstrong, Litd., 1400 O'Connor Drive, Toronto 16, Ontario 
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of the 


month 


“How Much Heat for Dry Kilns?” 


This question was asked previously in Heating, Piping & Air Conditioning 
and is repeated here, along with answers that have been received from 
readers. Other answers or comments for publication are invited. 


“4 plant making veneer crates for fruit has 
two dry kilns, each 7 22 120 ft. A total of 
8000 wet crates are put through these each day 
and each crate contains about 8 Ib of water. 
Banks of steam coils at one end with powerful 
exhaust fans at the other end furnish the pres- 
ent drying medium. 

“The plant is shut down on Saturday, but 
the owners want to install auxiliary heat to 
make it possible to operate the kilns on that 
day. 

“What is the amount of heat required for 
this application? In my effort to locate a di- 
rect fired heater, I have estimated the heating 
load to be from 280,000 to 6,400,000 Btu per 
hr, but I feel that my answer needs checking.” 


HW, 


90 to 95 Percent Recirculation 
Will Greatly Reduce Heat Load 


H. W. H. reatty does not give enough information 
to permit a truly accurate estimate of the heat require 
ments. Eight thousand crates per day are dried, but 
is this an & 16. or 24 hr day? 

If the drying is done in eight hours it would be at 
the rate of 1000 crates per hr and the moisture evap 
orated would be at the rate of 8000 Ib per hi 

The heating load in a dry kiln consists of the latent 
heat of vaporization, the required heat to overcome 
hygroscopic attraction of the wood, the heat required 
to bring the temperature of the material in its wet state 
up to kiln temperature, the heat required to raise 
the temperature of air in the kiln, the heat loss through 
walls, and the heat required to bring the temperature 


of the ventilating air up to kiln temperature 


Q 


From the information given it seems that all the ain 
handled by the fans is brought in from outside and 
must be heated up to kiln temperature. In a well-de 
signed and well-operated kiln, 90 to 95 percent of the 
air handled by the fans is recirculated. About 5 to 10 
percent is vented to the outside and replaced by dry 
outside air. Recirculation should be given considera 
tion by H.W.H. 

In drying lumber in modern kiln, the average 
steam consumption is about 3 lb of steam per pound 
of moisture evaporated. This is for lumber that can be 
dried in three to four days. 

Ray H. MeGriaur tin 
Heating, Ventilating, and Kiln Enginee 


Presents Equations for Estimating 

Heat Required to Sastisfy Conditions 
DRYING is a means of removing varying quantities of 
moisture from solid or semi-fluid materials. Evapora 
tion is a method commonly employed to accomplish 
this. A dryer will reduce or remove surface liquid. in- 
ternal moisture, and any water that is chemically com- 
bined. The surface liquid clings to the material outer 
surface. 

Inherent moisture and bed moisture are terms fre 
quently used for describing moisture in the material 
that is not on its surface. Chemically combined water 
is that occurring when a chemical component of the 
material changes its composition induced by heat or 
by other means 

Usual practice is to classify continuous drying prob 


lems into three categories and arrive at a balance of 
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Crane diaphragm valves on gas lines to 
boilers...8 years with no maintenance 


Before Union Electric Co.’s Venice Sta- 
tion, St. Louis, changed to Crane pack- 
less diaphragm valves, the plug valves 
used on natural gas fuel lines to boilers 
were causing costly maintenance. Rec- 
ords showed excessive repacking and ac- 
celerated seat wear. 

Since changing to Crane valves in 
1951, there has been no leakage, no seat 
wear, no trouble of any kind. Tight seat- 
ing is assured by the resilient, neoprene 
disc-insert that actually absorbs hard 
foreign particles. The disc and diaphragm 
are separate members. The diaphragm 
functions only to seal the bonnet and is 
not subject to the crushing or severe 
flexing that can cause early rupture in 


CRAN 


ordinary diaphragm valves. The disc in- 
sures tight closure even if the diaphragm 
should fail. After eight years’ continuous, 
maintenance-free service, the Crane 
valves still seat tight—show no sign of 
wear. 

The same Crane features that perform 
so well on gas service save Union Elec- 
tric many maintenance dollars on raw 
river water lines used for ash sluicing and 
on compressed air and other water lines. 
They can do the same for you. 

Write for free booklet 
Get the complete story on Crane dia- 
phragm valves. Ask your Crane Repre- 
sentative for Bulletin AD-1942, or write 
to the address below. 


LJ 
Note separate disc-diaphragm 
construction. Diaphragm serves 
only as bonnet seal while disc does 
the seating—holds line fluid even 
if diaphragm should fail. Wide 
choice of body, trim and lining ma- 
terials. Screwed or flanged ends. 


- VALVES & FITTINGS 


PIPE © PLUMBING ¢ HEATING ¢ AIR CONDITIONING 


Since 1855—Crane Co., General Offices: Chicago 5, Illinois— Branches and Wholesalers Serving All Areas 
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these three classes in a practical manner. These classi- 
fications are: 

1) Application of heat to the material and/or to 
the air mixture which carries the moisture away. 

2) Means for removing the water, vapor, steam, or 
mixture. This requires a study of vapor pressures. 

3) Conveying the material in its wet. semi-dried, 
and dried states into, through, and out of the appara- 
tus providing sufficient time for contact with the 
heating and moisture-removing elements. 

The primary function of the heat is to elevate the 
temperature of the material and the water it carries to 
a required discharge temperature, evaporate the li- 
quid, heat the drying equipment (including appurte- 
nances such as trays, supports, ete.) to the proper 
temperature level, impart heat into the waste humid 
air as sensible heat above the outdoor air temperature. 
and replace heat lost to the surroundings by conduc- 
tion through the dryer housing. 

The wetness of the material is expressed numerical- 
ly as the percentage of the wet weight lost when a 
weighted sample of the wet material is heated to a 
specific temperature for a specified period of time 
a few degrees above the boiling point of 


Materials 


has established standard procedures for determining 


(usually 


water). The American Society for Testing 


water contents of many materials. 


Dryers are available in three general types. Direct. 
indirect and steam heated. The last design may use 
superheated, high pressure. or low pressure steam and 


When the initial and all 


material are low, the 


eve satistactory perlormance 


final moisture contents of the 
sensible heat lost in the dried product can be appreci 


thle. H. W. H 
content of the 


allowable moisture 
drver. Nor does he 


vive the initial ai temperature and relative humidity 


does not state the 


crates leaving the 


The drver housing is usually constructed of several 


different materials. the type and thickness of the walls 
depr nding upon the te mperature maintained inside the 
dryer and type of material being processed. For esti 
mating heat loss from the dryer due to conduction, it is 
necessary to know the overall coefficient of heat trans 
fer across the drver shell which is a function of these 


Since this information has not been stated 


properties 
by H. W. H 
quantity lost by conduction 


| s¢ ol the 


mating heat 


it is not po sible to calculate the heat 


following formulas is suggested for esti 


required to satisfy the conditions des- 


cribed above 


H H 


where: 


i sensible 
per hr 

Hy sensible heat to elevate temperatur 
evaporation temperature, Btu per h 

iH heat to evaporate water, Btu per hr 

H sensible heat to el 
let temperature, Btu per hr 

H sensible heat to elevate temperature 
nals, Btu per hr 


evate temperature 


sensible heat lost by conduction to surroundings, 


Btu per hr 


lb per hr 


lb per F (05 average 


rate of wood feed to dryer 

specific heat of wood, Btu per 

value) 

final temperature of air, wood, and vapor (212) 

initial temperature of air and wood, F 

rate of water carried by wood into dryer, lb per h 

specific heat of water, Btu per lb per F (1) 

latent heat of evaporation of water, Btu 

(1000) 

weight of incoming air 

specific heat of air 

value) 

weight of drver internals, Ib 

specific heat of dryer internals, Btu 

(0.12) 

overall thermal conductivity of dryer shell, Btu per 
hr per F per sq ft 

{ surface area of dryer shell, sq ft 

rounding shell, I 


The following calculations are offered 


check for estimating the heat required for sensible heat 


1 ambient air temperature sut 


as a qui k 


vains of the air. wood, and water. and latent heat of 
vaporization of the water (assuming the initial tem- 


perature is 70 F). 








As stated, since details of dryer internals and wall 
H.. esti 


mated heat requirements due to heat absorption by the 


construction have not been given by H. W 


internals and conduction to the surroundings cannot be 
made. Also, since the capacity ol the fans has not been 
specified, the air flow rate and required sensible heat 
As a very rough approx 


Input cannot be calculated 


imation, these combined requirements may be assumed 
to equal LOO percent of the above estimated sensible 
and latent heat requirements, giving a thermal input 
of approximately 3.068.260 Btu per hr per kiln 

To be assured adequate heat is available at all times. 


it is recommended H. W. H. 


of moisture content of the 


consider non-uniformity 


crates. varving feeding 


drver. and thermal losses resulting 
4 50 


percent safety factor is suggested to compensate for 


rates entering the 
from poor mechanical conditions of the dryer 
these unknowns. Applying this value yields an esti 
mated total 
9,204,780 Btu per hr. 


required heat input of approximately 


H. B. Way 
ting Engine 
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WATTS 
TODAY 


FOUR ACRES OF FOUNDRY 
AND MANUFACTURING SPACE 
ON 23 ACRES OF LAND 


HIGHLY SKILLED WORKERS 


WATTS REGULATOR COMPANY — LAWRENCE, MASS 


WORLD'S 
LARGEST 
MANUFACTURER 
OF 7 
PLUMBING AND HEATING fre & 
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Laboratory staffed by professional engineers and 
technicians devoted to research and development 
4 > / +> ~ >». 
7 


>» . 


— So 





ae 





a 
JEFF af 
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It's a NASH Heating Pump, PLUS! 





NASH Heating Pump sets 
a new standard of economy | 


Now a Nash quality Vacuum Heating Pump can be eco- 4 
etl tae pity Spronnaagig ECONOMY IN 
nomically installed and operated on any steam heating job. 
Engineered for high performance and low installed first FIRST COST 
cost, this new pump still makes use of time tested Nash prin- 


ciples of operation. , 
The Nash CSI has generous air capacity and features a ECONOMY OF 
INSTALLATION | 


wide choice of water capacities and discharge pressures. The 
right combination of capacities is at hand to match the re- 
quirements of the job. It is no longer necessary to pay extra -.\ ECONOMY OF ao 


for a pump with excessive water capacity, excessive discharge 
pressure, or in an attempt to get adequate air capacity. OPERATION ) 


With this advanced design, Architects, Engineers and Con- —_ ~ 
tractors will find answers to many heating system problems. é . 
- , , ECON 
Send for bulletin now. m4 OMY OF 
|| MAINTENANCE | 


NAS ENGINEERING COMPANY 
449 WILSON, SO. NORWALK, CONN. 
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HUTCHINSON COURT, a typical scene at 


ivv-walled University of Chicago. The Midway's nearly 


100 buildings are all heated 
from a central steam plant housing four boilers 


A TESTIMONIAL FOR SOUND ENGINEERING: 





U. of C. Central Plant Marks 30 Years 
Of Reliable, Low Maintenance Heating 


by added construction and the orig sper ial interest. The university = 1 


inal pipins and boiler tubes remau ly 100) buildings. built’ on ro 


his feat is a testimonial for th 100) acres. and the location 


engineering that went into both the plant and its underground connecti 
On NoveEMBER 15. 1929 the then new original installation and = into the steam piping 
central heating plant at the Univer modifications that have 


sitv of Chicago first took the steam 


are shown in bi 
been made The plant itself is a 90 ft cubs 
in the last 30 years to keep the plant's Hoor area being 


ibout the size of a 
load. Today. about a million tons capacity up to the needs of 


1 grow baseball diamond infield 
of coal later. the plant's etheieney ing university The four watertube boilers. served 
modifications by two stacks. have both forced draft 


parts of the equipment warrant ind induced draft fans and are fueled 


has not fallen off—in fact it has been A number of these 


increased, to meet the load created ot 


Heating Piping \ Air Conditioning. November 1959 





by chaingrate stokers. Boiler design 


Ore bottom 
) 

| Ipine tid 
uranged for inde pendent 


while it 7 


includes three lop drum 


drum and bent tubes 


controls are 
one boiler 


testing of any 


Ith SCTVICS 


Since 90 ye reent ol the water used 


is returned condensate. only LO. pet 


cent treated makeup waler Is neces 


sary. Steam outgo in the morning is 


vreater than return flow. Conversely 


it is less later in the day hen return 


this 24-hr variation. 


greate! compensate Tor 


flow Is 
servont 


hoil 
0) 


a lara It 


stands by to cuarantee idequ ile 


er feedwater 


' 
Large open water heaters reduce 


the air content ind desupe rheatet 


limits upper steam temperature 


CHICAGO is 


1 UNIVERSITY O1 


were installed in 1929, Original plant 


sult of careful scheduling and | 


Os 


5000 Ton Coal Storag: 


system 


0) percent 
balan * 


Illinois mines, 


and the 


irom 
Kentucky, 


irom Indian i 


came 


from 


Fig. 2 charts the expansion ol the 


during the past 30° years 


Phe 


in this period has 


inaiversily 


Area 


ind the outpul 


plant's steam 
7TOW th 


thro ial 


rs required th 


exciting 
addition of no boiler o1 
facilities. Only 
connections have been 


120] sq It. at 


2 per distribution easily 


made needed 


Ihe 


percent rating, 


the life of the 
tested boilers are 250) 


Were 


dozen fuels 
different 
irload tests i 


Thus control of « 


mines were ind ‘ ich boilet can 


hoiler easily produce 77.000 |b of steam 


irs Is hr. Coal 


that 


handling facilities are 


four more boilers of this 


1958. 930.016 size can be added if future studies 


tons 


consumed to delivet so indicat 


Coal is dumped from a trestle to 


i tunnel and carried up a cross ramp 


(lower right) consisting watertube boilers 


walk-through 


installed tunnels meets expanded campus as 


maintenance procedure 


which 


re 








with the sudder 


+. ° ° ° limited gas supply 
@ Since it was first put into service exactly three decades ago r Pt 

. . . . . . irters of the need at 
this month, the University of Chicago's central heating system ela 


. : 4 onne ' sent re two boilers 
has delivered approximately 12 billion tb of steam to meet - a ene tee 
burn either gas 


| 
wal 


the heating. cooling, and various other needs of an expanding 
I 


institution that today comprises nearly LOO buildings of vari 
; b :' 


’ the —’ [wo bottlers 


ous sizes and shapes. Built in 1929, after several years’ judi 


a e i 2 il ited savings 
cious planning with an eve toward the future, its modest 90 


, e . . . ° Unfortunat 
ft cubical plant houses four 1200 hp coal fired watertube boil cmc 


_ . . . is Was only 
ers. Steam, at 150 psig. is conveyed via underground steom 


° ° " . ntract this 
mains which are run in 6600 f: of walk-through tunnels to 


points of use. Now, 30 vears later, the systems original piping — 
and boiler tubes are still in use—truly a testimonial fo yumal 
engineering. 

Mr. Flook, a 19153 civil engineering eraduate from the Un 
versity of Michigan, has had long experience in design, con 
struction, operation, and maintenance of very large physical a itd 
plants. Professional engineer, administrator, manager. lee Remove Air Preheaters 
turer, and writer, he was associated with the University of |! equipmer 
Chicago from 1919 to 1954, the vear of his retirement. Since ent (mone 
1947, Mr. Flook has served in various special posts, most taken 
notably as construction manager for the U.S. Atomic Energy 
Commission’s Argonne National Laboratory, near Chicago. ir Ivy 
In addition to his many professional society affiliations, he iv 
a past president of the National Association of Physical Plant din’ preheatin 
Administrators of Universities and Colleges. ( reluctance. sine 


t)s Savill 


vould be 
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Cost of coal, $per ton 


Coal cost 


Year 


Fuelcost 


Unit fuel cost for steam, ¢ per. |OOO Ibs 


3 COMPARATIVE COSTS of fuel used to produce steam have followed this pattern 


over the past 30 years 
one & in. return line, and drip 
66000 ft of walk 


Steam is metered at 


mains, 
lines ene losed in 
through tunnels. 
transmission at 


substations. where 


150) psig is reduced to 75° psig at 
points of service. 

About 80 percent of the steam pro 
The re 


condi 


heat 


duced is used for heating. 


by au 
hot 


A small amount is for direct 


mainder is consumed 


tioning and domestic water 
ne 


chiefly 


use. 


in laboratories, sterilizing soil 


and in thawing eut 


ters and downspouts. 


The peak load. steam output, and 


id duration curves for these 30 


ars show a reduction in unit 


r 1 200 


(Future) 


| 
! 
| 
15150 


Air 
Air space 
spac e 
\ | | Roof 
\ 
Open 
4 ORIGINAL STACKS 


plagued by corrison, caused by 
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| | 
| L_ Roof 

‘ 
Open 
Clett) 


low 


were 
flue 


gas temperatures near top. In fact, top 


44 ft was replaced in 1940. Under 
(right) 


between tubes, reducing, if not eliminat 


pres 


ent design warm air circulates 


ing, corrosion problems 


Loo 


The have been 
held to 


in heated 


steam) requirements 


a rate lower than an increase 


Span e of buildings. 


Load Duration Factor Is Low 


Load duration plotted in Fig. 6 
the duration of the 
Plotted 


of the chart is the load duration 


the 


Measures 


used = (in percent) on 
hase 
factor. It is disappointing to know 


Phe 


actual use of a heating plant in Chi 


that this factor is inherently low 


vear in and vear out. is only 


cavo, 
thout one-third of its rated capacity 


{ minor improvement, and— this 


has been only recently. is the use of 


for cooling 


effect. 


SUMMer 


this 


steam oon 

ie. 7 

erowing only 
Che 


efliciencies 


space 
shows which = is 
slowly 

the 
Phe 


below ° 


boilers have maintained 


shown in Fig. 8. 
and one 


in plate thick 


drums. three above 
were increased lg in, 
ness over that required by the Cod 
original design 


In 


ne corrosion 


This was done in the 


in order to assure very long life 


1) vears’ service almost 
has been observed 
\ stock of 9 gage 31, in 


OD boil 
er tubes was included in the original 
contract and stored on the premises, 
These tubes have rusted to the point 
that they can never be used. Only 
now is replacement of the front rows 

perhaps tive of the original tubes 
being planned : two boilers in 1960 


ind two in L961] 


Hleatineg 


belts and the mal 


the 


Coal 
leable 


Convevor 


CONVEVOT 
bue kets ol 


have 


( oal and ash 


given extraordinary 


service, heing replaced only once 


Superheaters, made with cast iron 


rings. only recently required exces 
SIVE ¢ leaning costs and were re-tubed. 


using smooth pipe. 


Capacity Adequate for Future 


Boiler capacity is adequate for 
vears to Although the 
maximum peak load has been 190,000 
lh of steam per hr, three boilers are 
of 231,000 Tb. 


Pre \ iously. 


come, recent 


producing 


( apable 


one boiler was always 


used as a spare. However, current 


central heating 
short 


peak load. Since repairs can be made 


practice lor recog 


nizes the very duration of the 


during eight or nine months. and 


met 


the 


methods have 


quae kly. 


welding 


breaks so 


sine 


emergency 


hain grate 
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~ 

/ > 

\ A wz 
\ 7 \ 
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Chain grate 


REVISED 
5 OVER THE YEARS, changes in com 


bustion chamber have increased volume, 


increased heat release, almost 


life of 


greatly 


doubled exposed brickwork 
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peaks may now use all boiler units in 
calculating hourly peak output. This 
would, in this case, become four boil 
ers at 77.000 lb of steam per hr each 
or a total of 308.000. These figures 
are in terms of steam delivered to the 
tunnel at the heating plant wall 

Thus, the current large expansion 
of the university has put no great 
extra load on the plant, either on the 
boilers or the piping systems. 

In terms of total space, the plant 
heats about 63 million cu ft. With 
three boilers at 250 percent rating, 
the reserve is 7 million cu ft: with 
four boilers at 250 percent rating, the 
reserve is equal to an increase of al 


most 95 million cu ft of heated space 


A Study in Contrast 


In unhappy contrast to the 1929 
plant, its worn-out predecessor, built 
in L901, was extremely ineflicient. Its 
boilers needed replacement. begin 
ning in 1921. Large sums were spent 
lo keep the service barely going. New 
construction added to the university 
was served by more boiler and stack 
capacity. 

In this period the problem received 
considerable study. The first plan for 
1 new plant visualized four boilers 
rated 500 hp each at 200 percent rat 
ing. By the time active design began 
this was revised to four 1200 hp units 
rated 250) percent. Pressure was 
raised to 150 psig. and superheaters 
idded to increase steam temperature 
by 150 F. 

Thus. the added $50,000 per vear 
lo keep the old plant In) minimum 
service was a blessing is disguise. It 
delayed the commitment of $315 mil 
lion and, importantly. provided time 
for study and united opinion for a 
plant at the railway site, amply larg: 
in capacity, with walking-size main 
tunnel and piping. and a resolve to 
huy meters to measure and allocate 
the service rendered, and to accumu 
late generous reserves for replace 
ment. 

In another article. to be published 
in an early issue. plant operations 
during these SO) years il bye dis 
cussed. This will include metering 
water treatment. billing. and interest 


ind depreciation 
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Piping Is Vital Lifeline in New Blood 


ud . > . i . 
PRODUCTION SUPERVISOR F. C. Bloom wheels out a num LIQUID OBTAINED from large centrifuge is collected in 
ber of stainless steel chests containing placentas from i | large stainless steel cans 


StOrane room in preparation tor fracthonation process 


essence, a new life may 


YN KRAPEk 





@ Conveying the very fluid that keeps us 
: : ; es = : THROUGH the operations conducted 

alive, process piping makes up the arteries 

° . ~ in the new blood fractionation labora 

and veins that connect four 700 gal re- 

tory at the Michigan Department of 


Health, Lansing, the people of th 


State ol Michigan are being pro 


action tanks and eight) centrifuges—the 
nucleus of the Michigan Department of 


Health’s new blood fractionation labora 


; vided with such life-giving products 
tory. Here, fresh and outdated blood from | 


. ° as serum albumin. vamma elobulin. 
various sources’ is processed to produce 


or . « fibrinogen. and antihemophilic glob 
valuable life-giving serums. How the proc- ) ; | 

° uUiin. 
ess takes place and how the mechanical 


. . Fibris er Is I lu | by I 
systems were designed to meet the unique ep 3 ene ae 


needs of the laboratory are told here. essing outdated blood supplied by 


Anton Krapek, born in Czechoslovakia, hospitals, Antihemophilic — globulin 


, . nan comes fro s le blo ob 
is a naturalized U. S. citizen and attended _ rom fresh whole blood ol 


Alma (Mich.) College and is a graduate olf tained from) American Red Cross 


‘ . P ‘ . regional blood centers. Some 30.000 
\cronautical University. He is a registered chica ‘ 


professional engineer in Michigan and In- pints will be processed in a year's 


; » ° Lime 
diana and a member of several engineer- 


A a al The raw material used in obtain 
ing societies and associations. 


ine these products is the placenta 








ommonly called afterbirth because 
Lis EN} lled from the mother’s bods 


Rich blood. the placenta is the 
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LABORATORY STAFI 


alr of produces vacuum for proper process control 


MEMBER is descending into a_ re 


action tank in preparation for cleaning. Vertical piping furnishes 


PLACENTAL SERUM is drawn up into one of the 700 gal 
reaction tanks. Chilled ethylene irculates through pip 


ing behind tank 


indirectly be saving an old.”’ 


mother’s lifeline to the unborn child 
Onee discarded as useless. it is a 
major source of blood from = which 
these life-saving serums are made. In 
essence. a new life may indirectly 
be saving an old. 

The nucleus of the new laboratory 
is four 700 gal suspended reaction 
tanks and eight centrifuges connected 
by glycol piping consisting of Type 


L, hard drawn copper tube 


How Fractionation Takes Place 


Placentas must he qui k-frozen im 
mediately after delivery and shipped 
After they 


are received at the laboratory. they 


frozen to prevent spoilage. 


are stored in their original stainless 
steel containers at i After a 
number has been accumulated. they 
are thawed, examined. and then 
chopped and placed in a salt wate 
mixture. This mixture causes blood 
proteins to go into solution and in 
creases the amount of proteins that 


can be produced by fractionation 


Heating. Piping & Air Conditioning. 


Placental solid material is thet 
moved by straining once and 
separating twice 
fuge. Solids separated ino these 


whicl 


desired blood 


ire discarded and the liquid 
now contains all the 
proteins, is stored in large stainless 
steel cans for further processin The 
remaining liquid. known as placental 
serum. is then scheduled into th 
Irachionation processes 
Calculations are made 
of volume as determined 
iutomatically (HH rom 
| 


weight and lot number of ¢ 


After weighing. the liquid 


Scales 


~ equipped 


up into one of the 700 
steel reaction tanks. Tank « 
equi lent to roughly 2000 
blood 
Kach tank is suspended from it eparated and the 
protein | te 


eviinder. TI 


Hoor above: ¢ 

cessible Irom ’ tM ! the 
part from belo suspended ine 
explosionprool ligh ‘ } which fraetior 
hole and a doubl through the tar 


iwitator which ep hor many — ¢ 
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SERUM ALBUMIN 
that causes serum jaundice 


recorder 


runs is accumu- 


kettles. re 


MIN 


final 


smaller 


from. several 


lated in mixing 


suspended in a water and ice 
ture, and placed into drying evlinders 
approximately 10 in. in diameter by 
10 in. long. 


After 


a shell freezer. they are 


loading the cylinders into 
mechanically 
Rotation causes 
hollow. shell 
walls of the cylinder 
A rack of 
high 


vacuum steam ejector manifold which 


rotated at Lo | 
the paste to tTreeze ina 
along the inner 
in preparation for drying 


evlinders s connected to a 


reduces the pressure within the eylin 


ders to 1 5000th of aimosphe rie 


pressure (150 microns) at sea level 


Low temperature, in. combination 


with low pressure, Causes the frozen 


water to sublime. i.e. to change from 


solid to gas without going through 
the intermediate liquid state. The dry 
evlinder Is 


this 


remaining in the 
(albumin) \! 


pre pared for 


solid 
blood 
port the 


protem 
albumin is 


final solution 


Process 125,000 Placentas 


By repeating the sleps described. 


with variations of additives. cycles. 


etc. gamma globulin is obtained. 
Present schedules permit the process 
ing of 125.000. placentas annually, 
the yield of which is equivalent to 
the vield obtained from the process: 


ing ol 10.000 pints of whole bleed 


LO} 





is pasteurized in this unit to kill virus 
Note steam piping, control valve, 


nerve center. Low 


lest products spoil 


In addition to this, the laboratory 
will also process 10.000 pints ot out 
blood. At» the 


fibrinogen and antihemophilic 


dated whole present 
time 
globulin are derived from whole 
blood fractionation. Gamma globulin 
and albumin are produced from both 
sources of human blood. Before being 
blood 


being 


filters 


derivatives are 
filtered 
that 


shipped, all 
sterilized by through 
cellulose-asbestos remove 
albumin is 


that 


micro-organisms, Serum 


pasteurized to kill the virus 


causes serum antihemo 


jaundice; 
fibrinogen are 
light to 


philic globulin and 


irradiated with ultra-violet 

kill this same virus. 
Further research is now under way 

into” the 


possibilities of producing 


possibly useful in the 


infected 


fibrinolysin. 


treatment of wounds, ab 


scesses, and blood clots: ceruloplas 
min. which may combat Wilson’s dis 


and may treat mental illness: 


ease 


and transferrin, which may be im 


portant in the treatment of anemias. 


Virus diseases, and even cancel 


Maintain Desired Conditions 


many. diversified 


\s can 


pieces of mechanical equipment ne¢ 


be Sec ri. 


essarily had to be employed in ordet 
to produce the desired conditions lor 


these operations. Phe uppel and 


lowe processing rooms are main 


tained at the desired temperature by 


Heating. Piping 


OPERATING, SPACE 


TEMPERATURES are recorded in this 


temperatures must be closely controlled, 


ceiling suspe nded unit 


Hoor has 


the use of 
| ae h 


units and cooling is produced by a 


coolers. three such 


water cooled reciproe ating compres 


sor-condenser unit located in a room 
adjacent to the first floor processing 
room 


Phese 


\ iously 


processing rooms, is pre 


stated. are below freezing 


ind. since alcohol is used in fraction- 


ation, they are also explosionproo! 
Consequently, unit coolers are 


le frost 


pro 


vided with hot vas cveles 


with the resultant water running 


through insulated piping to drains 


located in warm rooms within close 


proximity to the cold. 
Next to the first 
lo ate d the 


floor 
32 | 
storage room. In the 
basket 
is housed. along with two high speed 


The latter 


processing 
room are extracting 
room and L | 
centrifuge 


former. the lara 


centrifuges room is used 
lor storage of placentas The hot gas 
both these 
from the 32 | 


units discharges to drains within the 


evel IS again used in 


ireas: however, wate 


room. Each area has three unit cool 


ers and each area has its own com 


Also contained in the second 


pressor, 


floor process room is a large aleohol 
tloor 


tank which is vertically 
shell 


storage 


mounted and has a cooling 
jacket 
All four tank 


served by a large capacity circulating 


liquid chilling unit. The alcohol tank 


reaction shells are 
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and high speed centrifuges are served 
by two smaller units. Each assembly 
alcohol 


centrifuges and 


(reaction tanks and chiller. 
tank and chiller. 
chiller) was designed to operate in 


dependently. However through 


series ol interconnecting piping, 


chilling units may serve other equip 
ment on a standby basis. Liquid 
chillers are fully self-contained. hav 
chambers, cit 


ing liquid storage 


culating pumps. and water cooled 
compressor-condense! units The 
iquid presently used as a cooling 
igent is a SO) percent: solution of 


ethvlene glycol. Type Lo hard drawn 
opper tube is used for this piping 
fittings 


Sweat end wrought copper 


ire used with silver solder. Process 
water is supplied by steam operated 
distilling units located in a penthouse 
building. Both 


distillation cooline and 


on the roof of th 
lirsi-stagve 

second-stage (double-distilled) cool 
ine are done through a cooling tower 


Annealed and pickled 


stainless steel pripee with 


ind = pump 
stainless 
steel fittings are used for the pasteut 
ization process The single-stage cen 
trifugal pump is made of Type 501 
stainless steel and is used for recircu 
lation of the solution (diluted with 
distilled 


proc css 


water) in this particular 
Its totally enclosed motor is 
designed for continuous duty. The 
pasteurizer is fully self-contained 
Unit cooler compressors, liquid 
chiller compressors, office space cool- 
ing compressors. shell freezer com- 
pressors, ete., are served by their own 
cooling tower. with each compressor- 
condenser unit having its own water 
regulating valve. Here again this 
tower is interconnected with the dis 
tilled water tower to permit st indy 


needed {|| processile 


spaces are controlled by remote bulk 


operation 


thermostats. with temperatures being 
constantly and remotely recorded in 
the huilding nerve center Here. too. 


tanks 


ind centrifuges record thei respec 


the automatically controlled 


tive temperatures. These recording 


devices are under constant surveil 


lanee by trained laboratory 


persor 
rel Space temperatures are 

mitted to vary more than | 
erees except for the short duration 
required by the hot gas defrost evel 


Conditioning. 


Nove mibe I 


\ prolonged period of uncontrolled 
easily ruin 


take ! 


could 


which had 


temperature 
hatch of 


weeks to produc e. 


liquid 


Each process room ts served by a 
gravity flow process alcohol piping 
Type 304 or 316 


Screwed 


svstem made of 


stainless steel. pattern, 


banded type stainless steel fittings 
are used. A special iron body, neo- 
prene lined, packless diaphragm valve 
alcohol shutoff on the 


gravity piping trom the alcohol ston 
age tank. Special brackets were built 


is used for 


to support this valve, as it is relative 
ly large in comparison with the con 
necting piping. 

Remotely placed hose reels supply 
domestic hot and cold water. and hot 
and cold distilled Tin-lined 


Type L hard drawn copper tube with 


water 


sweat-end tin-lined wrought copper 
fittings are used for distilled water 


All joints 
weld paste solder. and leaks will be 


were made with tin 


repaired with leadfree wire solder 
Valves were pre-tinned by the owner 
and then turned over to the mechani 
cal contractor for installation. Dis 
tilled water is used to clean the re 


action tanks at least once a day 


Rooms Must be Explosionproof 


One of the most intriguing prob 
lems encountered in the design of 
this project was the prerequisite that 
all equipment necessarily had to be 
explosionproof in the cold rooms 
This. of course. was due to the ex 
tended use of alcohol in the 
processes. All 
lected, and manufacturers were then 


asked if they could } 


furnish such 
Space thermostats of the 


various 


equipment was ~ 


equipment 
particular type ind) range required 
were not available for installation 
explosionprool ireas A. it result 
remote bulb type units were used 
with the thermostats mounted in ad 
yacent nonhazard areas 

Another problem was that unit 
had to be 
filters ahead of their coils and fans 


This was dictated | the fact that 


installed with 


cool. rs 


the processes liberated minute pat 


of material inte thie ii) al eer 


! 


tith Lites These particles Ith passing 


over the oils. would adhere to the 


}O59 


From past exper 
dithe ult 


finned surfaces 
ence it has been extremely 
to remove this accumulation because 
of its gummy consistency. After the 
unit cooler manufacturer was con 
tacted, it was learned that he could 
not guarantee satisfactory unit: pet 
formance with filters. 

The consulting engineers ap 
proached the Department of Health 
with a plan whereby they would 
design filter adapters for these units 
provided responsibilities for prope 
operation would be mutual. This was 


spre ial ce sien 


Adapter boxes 


agreed upon and the 
was next considered 
were designed to cover the entire 
rear of the units to reduce air ve 
locities to such a= point that the 
drop through the filters is 
negligible. Also, there is 


no apparent added load on the pro 


pre ssure 


practically 


peller fan motor because the buildup 
of material on the coil fins has beer 
eliminated. Glass fiber filters Too 


thick are used Today the 


ire performing satisfactorily. no dif 


cook tT 


heulties having been encountered 


Laboratories Also Conditioned 


Air conditioning for the various 
oflices and the 
Is provided hy Iwo direct e\pansion 


fan-coil units. Heat 


research laboratories 


is supplied by 
steam convectors and unit heaters 
Steam is delivered through service 
tunnels from a central plant, is are 
air and gas. Vacuum is produced hy 
a small single stage 
much. like 
paste drving 

The author wishes 


the technic il vdvice 


steam eyector 


the unit used for protein 
owledeac 


provided im othe 


irticle by Dh (, 


preparal 


COmMMissior 
Lis ol Laboratory Services 
1) Anderson chief 


ucts Section: and Dh 


Biolog 
Keith 
Call. chief. Blood Derivatives 
Michigan Dept of Health 
Architects for the 
Lee Black and Kenneth ¢ 
Roger Hewitt Associates 


the st - I nevineer- 


project 


chanical Cheatin 


pipin 
conditioning } contractor 


Plumbing and Heatin Co 





SHEET METAL DUCTWORK 
can now be installed with sav- 
ing in time through proper us¢ 


of new duct manual 


A Giant Step toward Standardization: 


SMACNA’s Sheet Metal Duct Manual 


New tool for engineers, contractors 


will lift veil of confusion, misunderstanding 


derstanding that) exists amon cor filter selection and application. Ducts 

sulting engineers. mechanical con should be sized for correct: velocities 

tractors. and architects and air volumes for distributing ain 

As a tool for the design and instal hroughout a structure to comply 

ition of sheet metal ducts. the man with the load conditions. These prob 

ON OF rHE most ambitious effort ual should be invaluable to engineer lems varv with every design Time 
vet undertaken in the building trades and contractor alike. SVACNA is to = required to solve them 

is publication by the Sheet Metal he congratulated for this conscien Phe standards, as presented in this 

and Air Conditioning ontractors tious attempt to set a standard foi new duct manual. provide the enei 

National Association of its new uct the industry neer with a facilitv for saving him 

Vanual and Sheet Metal onstructtor time. thus allowine him to devot 

for | entilating and Atr ondity ne nee more of his engineering talents where 

Saves Design Time 

Systems they belong in the actual desien of 

This contributio lie ores ‘ (senerally speakin ' esign oo the sVstem ~ now assured. by 

compilation ol ONTOTISEVE hata \ i ! conditionin 0 perapee mplicalio of this manual. of 


SVIAC NAL may at lor 


in end to the confusion 


LOO 





Table 1— Recommended Sheet Metal Gauges for Rectangular Duct Construction 





RECOMMENDED METAL GAUGES 





Steel—U.S. | Alurrinum Copper Duct 


Standard B&S Cold Dimension 


Gauge Gauge Rolled In Inches 





26 24 (.020) | 16 oz.| up thru 12] Drive Slip (A), Plain "S" Slip (B), or I" Pocket Lock (K) 





24 22 (.025) | 24 oz.) 13 thru 18] Drive Slip (A), Plain “S" Slip (B), or I Pocket Lock (K) 





Hemmed "S" Slip (C), |" Bar Slip (E), or 1" Pocket Lock (K) on 4'0" centers 

Hemmed "'S" Slip (C), |" Bar Slip (E), or I" Pocket Lock (K) on 8'0" centers 

19 thru 30 with I''xI"x'/g" angles on center line between 

Hemmed "S” Slip (C), |" Bar Slip (E), or | Pocket Lock (K) on 8'0" centers 
with Cross Break 

1" Standing Seam (I) on 5'0" centers 





20 (.032) " Bar Slip (E), Reinforced Bar Slip (G), or Pocket Lock (K) on 4°0" centers 


" Bar Slip (E), Reinforced Bar Slip (G), or Pocket Lock (K) on 8'0" centers 
31 thru 42 with I''xI"x'/g" angles on center line between 


1"' Standing Seam (1) on 4'0" centers 
Inside Longitudinal Standing Seams (1!) with |"x!"'x'/g" angles on 4'0" center 
on exterior 





1'/2"" Bar Slip (E), Reinforced Bar Slip (G), or Pocket Lock (K) on 4'0" centers 
1'/2" Bar Slip (E), Reinforced Bar Slip (G), or Pocket Lock (K) on 8'0" centers 


with 1'/2"xt'/2"xl/g" angles on center line between 

1'/2"" Bar Slip (E), Reinforced Bar Slip (G), or Pocket Lock (K) on 4'0" centers 
with Cross Break 

1'/2"" Standing Seam (1) on 3'0" centers 


42 thru 54 





Inside Longitudinal Standing Seam (1!) with I'/2"xl'/2"x'/e" angles 


55 thru 60 centers on exterior 





Reinforced Bar Slip, (G), Angle Slip (H), Alternate Bar Slip (F), or Angle 
Reinforced Pocket Lock (L) on 4'0" centers using i'/)''x!'/2"x'/g" reinforc- 
ing angles and with |'!/2"x1'/2""x'/g" angies on center line between 

Reinforced Bar Slip (G), Angle Slip (H), Alternate Bar Slip (F), or Angle 

Reinforced Pocket Lock (L) on 8'0" centers using 1'/2"x!'/2"x'/g" reinforce 

61 thru 84 ing angles and with I!/2"x1'/2"x'/g" angles 2'0" on centers in between 

1'/," Angle Reinforced Standing Seam (J) on 2'0" centers using |'/2""x!!/2''x!/g 
reinforcing Angles 

Inside Longitudinal Standing Seams (1) with 1'/2''x!'/2"x'/g" angles on 2'0" 
centers on exterior 





16 (051) Companion Angles (M), Angle Slip (H) or Angle Reinforced Pocket Lock (L) 
using !!/)"x1'/2"xk4"" companion or reinforcing angles on 4'0" centers with 
1V/2""xt/2"x\5" angles on center line between 

Companion Angles (M), Angle Slip (H) or Angle Reinforced Pocket Lock (L) 
using 1'/2'"xt'/2"¥4"" companion or reinforcing angles on 810" centers with 

85 thru 96 1/a"'xt/2"x¥6" angles on 2'0" centers in between 

1'/." Angle Reinforced Standing Seam (J) on 2'0" centers using 1'/2"'x!'/2"x 
reinforcing angles 

Inside Longitudinal Standing Seams (1) with 1'/2"x1'/2"x4" angles on 2'0" 
centers on exterior 


vr 
6 





Companion Angles (M), Angle Slip (H) or Angle Reinforced Pocket Lock (L) 
using 2"x2"x!'/4" companion or reinforcing angles on 4'0" centers with 
2°x2"x'/4" angles on center line between 

Companion Angles (M), Angle Slip (H) or Angle Reinforced Pocket Lock (L) 
using 2"x2"x'/4" companion or reinforcing angles on 8'0" centers with 
2°'x2"x'/4" angles 2'0" on center line between 

1'/y" Angle Reinforced Standing Seam (J) on 2'0" centers using 2°x2''x!/4" 
reinforcing angles 

Inside Longitudinal Standing Seams (!} with 2"x2'x!/4" angles on 2'0" centers 
on exterior 





All Sizes Kitchen exhaust ducts when grease is present in the air to be exhausted 




















Above construction is recommended for low pressure systems u here velocities do not exceed 
1800 f.p.m. or where static pressures are not over 2 inches water gauge 
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No Frills, Extras 
One important consideration in TYPICAL DUCT CONNEC TIONS 
the manual is the fact that there are | CROSS JOINTS 


no elaborate details which might lead 
to rather costly construction. Great (NOT TO SCALE.) 
care was exercised in the selection 
of the illustrations and examples so 
that they might be strictly practical 
working details of sheet metal con- cB (¢) (D) 
struction—including no frills nor DRIVE. 31 PLAIN 'S' SLIP HEMMED S SLIP REINFORCED 
extras which might be considered => SLIP 
“gold plating.” The manual should 
he scrutinized carefully by anyone 
who might be skeptical concerning 
the motives behind the manual. for 
they are entirely unprejudiced and a 
tribute to the association. 
= . F (c) 
The content of the manual is as AF, (G) 
follows: an index for ready reference ALTERNATE BAR SLIP REINFORCED 
to each illustration: a fan designa- (STANDING ‘'S" SLIP) BAR SLIP (CLEAT) 
tion section; a standard symbol 
sheet; a recommended duct construc- 
tion section, including 10  illustra- 
tions: a section with 44 drawings 
covering fabrication of sper ial shee! 
metal connections and shapes; and a 
suggested specification to be used in 
conjunction with the manual. 
STANDING SEAM ANGLE REINFORCED 
STANDING SEAM 


Specifies Sheet Metal Gages 


This first article will concern itself 


with duct construction and plates 5 
; uy 
through 14. Table 1 of the manual J 


reproduced on the preceding page, is 1K) 


| : | : ANGLE REINFORCED OMPANIOAL ANGLE 
a complete specification of sheet met POCKET LOCK POCKET LOCK (CAULK OR GASKET) 


al gages for all sizes of rectangular PLATE No 
ducts for use in ventilating systems SMACNA DUCT MANVAL PAGE No. 3} 


where velocities do not exceed 1800 


fpm or where static pressures are not 
over 2 in, water gage 
Table 1 ic sleeve uncd ta condom is not compensated for by additional lo clarify the preceding explana 
tion with plate 5, which illustrates stiffening. This has led to rather un tion. Plate 10 of the manual is also 
all acceptable methods of duct con fortunate results. This is impossible illustrated. This shows construction 
ES Ee ce ea we with proper use of the manual. for duct sizes 61 in. through 8&1 in 
a a a a Plate 13 shows an alternate for us- It permits the contractor to use either 
a omy on oe ing standing longitudinal seams inside 8 ft or 4 ft sheets. The legend indi 
iain: Bi OA ne eee, instead of Pittsburgh locks. Plate 14 cates all connections shown in Plate 
struction of all duct sizes listed in illustrates an alternate construction 5, making it unnecessary to refet 
Table 1, as indicated in the right 
hand column. In plates 7A and 9A 


the designer is given an alternate Wide Choice of Construction 


for using transverse standing seams. back and forth through the manual 

Steel and aluminum gages for this 
size range are also included for the 
same reason. Each plate Is accompa 


selection of cross breaking if he pre 
It can be seen that the engineet nied by a complete explanation on its 


fers, It should be noted that stiffening is offered quite a latitude in selecting facing page. thus further reducing 
methods vary considerably where the type of duet construction. The the possibility of misunderstanding 

cross breaking is and is not used illustrations are clear and, when used Future articles, to be published in 
There have been times when a cross with Plate 5 and Table 1. there should early issues, will explain more about 


break specification is waived that it he nothing left to the imagination the manual. 
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q PLATE NO. 5 - TYPICAL DUCT CONNECTIONS - END JOINTS 
soinin Saga cee pee PLATE NO. 10 - 
DRIVE SLIP nds of ducts in jOining ducts dre joined gs shown 
serted under cleat. For narrow sides with button punch added after DUCTS 61 in. THRU 84 in. 


of ducts that are 1& t less assembly 


PLAIN “S" SLIP Pade ¢ : ij 4NGLE REINFORCE! T Longitudinal 


inserted into n ids of " SEAM — Same as Standing § H Locks 
Jse on wi { smal] ‘ with ang upon the siz 
Use Drive 


lf Reinforced 
HEMMED ’ = _ . . . 
oe : : n din : sean Alternate Sar ) Angle Reinforced 
Plain ‘’S ip (I , 


Pocket s (L n 0’ center: 
edge . , — 
YA" x lA 8’’ Reinforcing Angles 
REINFORCEI 
- oe are to be placed or n line between joints 
to Hemmed flanged 
- “iting on sides over ¢ S under 6U"’ require 
both edges hemme onal . 
— second sheet 
iffenina 4 " . : Reinforcin 
stiltening asl oh hammered dow: 10 Meinforcing 
4’-U"' centers 
BAR REINFORCEL 
Standing eage Same as Pocket - 
G 
to provide reinforcing added anale stiffener 
centers 
ALTERNATE BAR SLIP (STANI 


ING *‘S’’ SLIP S 


MPANION ANGLES Angles (P) are required on 2 
ame as , 
- irames are rivetec, boite o) 
: between joints on sides 61 th o 
(D) except standing leg f d o duct ends and ) “ . ™ 4 
to three thicknesses for stiffness together with gasket j 4 Meintorcing Angie 
together with gasket 
- 5 
, ’ Nii eatteeiiatiie \ nters on sides 2 
REINFORCED BAR SLIP Sim t prevent air leakage. Recomr s 4 
to Bar Slip (E) except for th idi- for use where duct sections mu: : der \ no Reinforcin 


reinforcinc » dee removed periodically 


Some of the above connections may be favored 


over others in certain parts of the country An >ing in(H .) is of 


.H- - Same as Reinforced - ; hs 4 

except for the use of ane aii of them are not listed in ‘able 1 
} ou 

listed provided the alternate selection is com 

parable and provided the same quality of 


the bstitutions can be made for those that are 


I ~ STANDING SEAM - En t a construction is maintained 





DUCTS G6! THRU 84 


PITTSBURGH LOCK (NOT TO SCALE ) 





S2 ON 3OVd 
ON 3ivnda 


(@)] 
— 
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Services Meet Peak Demands 











FROM MIXING STATIONS to storage 
tanks to bottling machines, sanitary han 
dling of syrups demands stainless steel 
piping all the way. Beverage bottling 
room heating and ventilating is designed 
to provide sufficient air movement for 
worker comfort and to exhaust excess 


heat from bottling operations 


SYRUP MIXING ROOM, housing 
two 1000 gal stainless steel svrup 
tanks, and syrup storage room are 
both served by single 147,000 Bru 
per hr heating-ventilating unit 
which circulates mixture of filtered 
outdoor air and return air at rat 


of 4670 ctm 


Careful planning, design spell uninterrupted plant operation 
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of New Soft Drink Bottling Plant 


Louisville 
ind design of heating piping 
lating and air conditionir 
These facilities. which will 
uninterrupted 


perations I 


have been 
minimum of attent 
Two low pressure 
ed boilers supply 

plant heating. for he 

storage tank, and t 

steam lot tulomatl 
Keach boiler ! 
urn either 

for oil firing bei 

emergency gas shutoff 

ville Gas & Electric Co 

boiler i> wdequate ic 

evervday needs the other serves 
standby. Wher 

boilers are put ant 

1 extreme outside cold tempera 

because of the differen: neh 

ent between the heavy | 
iatural Bw. oi 


oiler Is needed rant 


the two will TM 


In the svi 
bottling rooms 

nd ventilatir 

eam coils pro 
duct distributio 

he svrup mini 
LOOQ) eal stainless 
the svVrup storage 
WOOO eal staintk 
hoth served by 
Rated 147.000 Bru 
circulates a mixture 
door air and return 
1lo7O) cfm Phe 
room. housit 
hottling machi 
other nil wl ch 
291.000 Btu per | 
cfm. This) metho 


ventilatir 


Pepsi-Co.a’s new bottlin plant i! 


reflects careful planning 


Exhaust 


Bottle 


Washer 


Heat 


Cool 


Ollice 


tH 


\ reas 


have 


Btu 


per 


Vite house 


| 


hy 





The Consulting Engineer's 


Two Points 


A Consulting Engineer Says: 


“The consulting engineer's profes- 


sional responsibilities are threefold: 


First, he must have technical compe- 


tence and exert sound engineering 


judgment. Second, he must be a 


good businessman. Third, he must 


be a credit to the profession he 


serves.” 


Ralph Westcott has been a consulting engineer since 
1949 and has been self employed for 30 of his 35 work- 
ing years. He is a principal in the firm of Holladay & 
Westcott, consulting engineers. Author of numerous ar- 
ticles on various phases of engineering, Mr. Westcott is 
a member of several professional engineering groups. 
Currently, he is national president of the Consulting En- 


ginners Council. 


CONSULTING ENGINEERS, like all busi 


nessmen, are obligated to provide 
competent services and products. In 
return, they are entitled to an honest 
profit, 

Phere are many qualities of serv 
ice and knowledge which. when com 
bined, determine the competency of 
the engineer. Collectively. we can call 
responsibilities 


these professional 


which may be classified into thre 
general groups. none ol which are 
subject to exact evaluation 

The first group relates to the quali 
competence and 


lies of technical 


jue ement. In the eyes of the public, 


112 


these qualities almost) solely consti 
tute the consulting engineers reason 
for existence. Only upon experience. 
usually as a client. does the public 
come to realize that there are other 
responsibilities absolutely essential to 


the impleme ntation of the first 


Be a Good Businessman 


The second group covers business 
and contractual affairs. As long as 
we attempt to maintain our tree en 
lerprise system. it is the social and 
econemic responsibility. of everyone 


engaged in a business enterprise to 


make it profitable. This means ther 
that a consulting engineer must know 
his costs of operation and how. to 
establish fees that will produce a 
profit from his services 

It has been said that consulting 
engineering is a high risk business 
The establishment of the 


work to be 


neer is the dual responsibility of the 


SCOpM ol 


performed by the engi 


client and the engineer 

There are bound to be grave mis 
understandings on the part of both 
unless a clear agreement exists on the 


services lo be performed by the engi 


(Continue n page 114) 
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Responsibilities and Fees: 


of View 


An Engineering Contractor 5 


The general feeling among consult- 
ants designing air conditioning sys- 
tems is that their fees are too low... . 
It must be generally conceded that 
they are much too low... . The client 
will pay a reasonable increase in fee 
to get a substantial gain if and when 


he is convinced the gain is real.” 


A. |. McFarlan, a Lehigh University graduate, was asso- 
ciated with York Corp. for 14 years. He served as vice 
president of Kerby Saunders, Inc., engineering contrac- 
tors, resigning in 1945 to form the air conditioning and 
heating contracting firm, A. 1. McFarlan Co., Inc., of 
which he is president. He is a member of the MCAA's 
national air conditioning committee and the technical 
coordinating committee of the ASHRAE. 


CONSULTING ENGINEERS designing air conditioning sv- consultant and his problems The general feeling amor 
tems have problems Qt course consulting engineers i consultants designing air conditioning systems is that 
other fields also have probiems. but for reasons which their fees are too low. For the moment limiting the refer 
may not appear on the surface. the air conditioning in ence only to consultants handling large air conditionin 
dustry seems to present more difficult problems than th projects for architects, it must be generally conceded 
building industry in general. that the fees are much too low. Yet. the fees are insignif 
Problems are not limited to the consultants alon« icant in relation to the variation in costs of large proj 
Look over the diversified manufacturers—big and well ects. An analysis of cause and effect necessarily must be 
known companies—-who have gotten into (and. in some controversial, since an obvious solution already would 
cases. out of) the air conditioning industry. Not all of have been accepted. It is equally true that to improve th 
them can show the success. either profitwise or equip fee situation something must be changed. If the door to 
mentwise. that is shown in the broad field of equipment changes is closed. there can be no solution 
mans diversified companies manulacture Krom this i Much talk about the problem to date has not solved 
vht reasonably be coneluded that ait conditioning | Beneficial though it may be repetitive engineering to re 


i specialized dustry elu engineering costs is at best a Lemporary measure 


Now. let's investigate this 1 ming as it applies to the ( 
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A Consulting Engineer Says: 


112) 


(Continued from page 


The 
doubtedly 


meer, consulting engineer is un 


better aware of the many 


intangibles. uncertainties, and = vari 
ables he will have to evaluate and on 
which he must render judgment than 
is his client. 

The more experienced consultant 
is better able to evaluate preliminary 
unknowns than the less { xperie re ed 
The new entrant into the consulting 
field 
and build a reputation. But through 


lac k ol he 


wittingly enter into unprofitable con 


is to establish himself 


Gn lous 


his experience may un 


tracts for his services. Occasionally 
he will not know he is in an unprofi 
table until he 
with the project Then 


the agreed 


is well along 
he 


venture 
suddenly 
realizes that fee is 
inadequate to cover his costs. 


duc Cs 


knowingly re 


engineect who 


his lee 


skimping Or minimizing the SCTVICes 


In anticipation 


that the project demands, discredits 
himself and his profession. The con 
sulting eneineet therefore has an ob- 
ligation to require a fee that will be 
adequate for him to fulfill: his pro 
fessional obligation and render com 
plete 

When 


tice ol 


and ¢ ompetent services 


an engineet makes a prac- 


providing incomplete engi 
even though his fees are low 


still makes 


he Is a smart 


heering 


and he a profit. he may 


think 
Phe 


ly practice this philosophy is by 


busine ssrnan 
that he 


can consistent 


vet 


only way 


tine new clients who are unaware of 


what is required of a tru 


al 


prote ssion 


; Bi ile eT 
Live up to Professional Ethies 


Phat 
professional 


Phe 


third 
ethical 


leads to the category 


and considera 


tions consulting eneineer Is 


111 


“The consulting engineer is pledged to place 


service before profit, the honor and standing of 


the profession before personal advantage, and 


the public welfare above all other considera- 


tions.”” 


pledged lo place service before prot- 
it, the honor and standing of the pro- 
advantage. 


all 


fession hefore 


the 


pel sonal 


public welfare above 


and 
other considerations 

As a professional, he is obliged to 
use his training and talents to the 
best of his ability. to serve his client 
the 


ind public. and in turn bring 


his An 
conscience backed up by integrity is 
His 


such that he avoids 


credit profession, active 


a prime professional attribute. 


conduct must be 


the or dishonest acts which 


petty 


would destroy his value as an un 


biased and objective consultant 
Phe 


have 


consulting engineer cannot 


commercial affiliations which 
would bias his judgement. He cannot 
aecepl vratuities. commissions. nor 


kick-backs from vendors as justifiea 


lion for specifying their products 


Fees Determined Various Ways 


With 
bilities 


these professional respons! 
as a background. he can now 


the ol There 


a half-dozen wavs to at 


discuss question fees 


tre at least 
lor engineering st rvices 


ol 


rive at a fee 


Historically. the percentage con 


struction cost) has been accepted as 
predominant method. But there 
fallacies this 
outstanding one is that it 


to the 


the 


are many m method 


and the 


basically not best interest of 


the client. 
Engineers. like all other people in 
subject to the same 


business, are 


weaknesses whe re 


| nder 


fee basis. the more thorough 


temptations and 


money is concerned the per- 
centage 
engineers design. 
will be to the 
token. the 


reduce his 


ind economic the 


the lower the cost 


client. But. by the same 


engineect workine to 


Is 


Heating Piping 


own fee by this procedure 
Many that. 


sue h a widely accepted basis lor tees 


will say since this is 


the individual engineer cannot al 
ford to buck the tice 
if he does not buck this fallacy of a 
business relationship. he he 


honest with himself professionally in 


In mv opinion, 
cannot 
his rendering of technical judgment 


He do ol 


things: increase the 


forced to one two 


is 
knowingly cost 
of the project to build up his fee, or 
do a competent engineering job and 


lose money, 


Must Find Some Other Basis 


SCTVICes 


With 


many engineering 


are no direct relationships he 
con 


the 


hasis 


tween services rendered and 


struction costs. On this 
find 
for establishing his fees 

If the the 


clearly When 


pre nist 


engineer must some other 


bye 


project I= 


scope ol work can 
defined the 
initiated, it is possibl to estimate a 
will be 
and engineer. If 
bye defined. the 
basis fee will be 


hourly or per diem charges: cost plus 


lump sum fee that equitabl 
to both 


client this 


clearly 


only logical flor a 


il multiplier : or cost plus al fixed fee 
When 
be 


anv fee is established. it 
services to he 
are of 


Phe 


Ivpe of service whic h is most ge neral 


thust hased on the 
kngineering services 
many kinds and complexities 
ly performed is the preparation of 
detailed plans and spectheations to 


be 


struction 


used as the basis or guide for con 


At both ends of this service 
are other related 


many proble ms 


which should be included in the engi 
contract 


bye lore 


neerTinY’ service 


For example. any project is 
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An Engineering Contractor Says: 


ige 113) 


if ntinued from p 


**4 consultant owes it to his client to accept that 


which will give him the best overall results from 


whatever source it comes. ... He is of use to a 


client only when his advice is without bias.” 


There are many other consultants who are cost-conscious 
engineeringwise, especially in big cities. They soon follow 
the leader, too frequently disregarding the problems and 
specifying that which is most commonly accepted, and 
that which costs less to engineer. The unsolved problems 
remain, but are a clue to the solution of the fee situation. 

If the fee situation is to be solved then it will be be 
cause the client is convinced the consultant has reduced 
his first cost and operating expense. Too much of the 
consultant's service is concentrated on the “necessary 
evil” attitude, i.e.. preparing plans, meeting codes. et 
Che client will pay a reasonable increase in fee to get a 
substantial gain if and when he is convinced the gain is 
real. 

A consultant owes it to his client to accept that which 
will give him the best overall results from whatever 
source it comes. In such acceptance, he furthers his own 
ends and he serves a most necessary function. But he is 
of use to a client only when his advice is without bias 
Some consultants are finding it necessary to recognize im 
portant improvements. disregarding that which is. the 
easiest for the engineer to design. Their fees must neces 
sarily be higher. but the resulting contract prices will by 
lower by many times the difference in fees. The more 
they can eliminate bias. the more the industry will grow 
It may even become more profitable to improve an over 
ll system by tackling the problems and specifying equip 
ment which overcomes the inherent: inefficiencies. This 


is a real challenge to consultants, 


Engineering Contractor’s Lot Is Easier 


In the engineering contracting business, especially 
when a sincere desire exists to give the most to the cus 
tomer for his money. it is relatively easier to increase the 
engineering costs. If. by making constructive changes. 
the overall price either remains the same for improved 
performance or if the contract price is reduced for the 
same OF improved performance, then the only problem 
is to convince the customer. 

Phe consultant. necessarily maintaining a rigid budget 
on engineering costs. too seldom finds these possibilities 
kven if he deals through an engineering contractor. he 


seems jealous of the contractors right to suggest engi 


neering changes even though an improve ment will re sult. 


This is especially true if a method change is involved 
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The consultant is generally very SUSPICLOUs rineet 


ng contractors, it seems to me 


Examine Clues to Solution of Problems 


Therefore. the possible solutions vo unrecognized This 
analysis Is. howe ver, a chu to the solution of many prob 
lems including low consultant's fees. Let's see what hap 
pens under the present order: 

1) Lowering engineering costs to meet competitive fees 
Vs solving proble ms u hich reduce overall customer costs 
and improve end results Many engineers have good 
ideas to reduce ove rall costs of proyects probably mivers« 
ly in proportion to being tied down to meet engineering 
costs on currently accepted methods necessarily taken 
it low fees. Most engineers will also agree that they re 
ceive no marginal time or money to justify acceptin 
responsibility for methods untried by them, whether they 
result in benefit to clients. or have been proven through 
use by others. Almost always this results in continuin 
old established ways for which extensive data is availabl 
presented in a manner that can be used by the staff mem 
hers with the least possibl lost time in checking or i 
vestigating. Engineers tell us ther just isn't time fo 
research if the rent is to be paid and a little left over 

2) Overall responsibility vs individual equipment re 
sponsibility: Under today’s scheme of things, the con 
sulting engineer holds the overall responsibility for end 
results. As a professional man, he feels he would not want 
circumstances to be otherwise. This responsibility 
probably more complex in the air conditioning field than 
in anv other major part of the building industry, and is 
increasing in complexity as new equipment comes on the 
market. More responsibility for lower fees just does not 
make sense. and lowering of the consultant’s fees as hi 
engineering costs are reduced merely makes a bad matter 
worse. 

}) Engineers overall responstbility vs suppliers 
limited responsibility on many component parts: Po illu 
trate a point. let's assume that a responsible water chillin 
unit manufacturer furnishes equipment and guarantees it 
for certain operating conditions which occur only a few 
hours per year. At all other times, this guarantee is 
voided due to many factors. which include: 


a) The water pump supplier may have furnished 


(Continued on page 11 





A Consulting Engineer Says: 


(Continued from page 114) 





“Engineering reputations are not built on the 


basis of fees charged. Rather, they are built on the 


professional performance of the engineer.” 


initiated, certain preliminary investi- 
vations should be made to determine 
its feasibility, and probably some 
preliminary cost estimates for fund 
ing purposes. If a site and feasibility 
have been established, preliminary 
engineering is required to determine 
the basic methods of fulfillment. 


After the detailed 


specifications are completed and a 


designs and 


construction contract awarded, the 


engineer's services extend to con- 
struction supervision, checking shop 
drawings, approval of payments, and, 
where required, preparation of oper- 
ation and maintenance manuals. 
When an attempt is made to wrap 
up all these potential services with a 
fee based on cost of construction. 
many inequities are bound to develop. 

kven in the rather confined area 
of preparing plans and specifications 
there is a wide latitude possible in 
the way these services are performed 
As a specific example, the calcula 
tions for an air conditioning system 
can be by rule of thumb on a square 
foot basis or they can be quite de- 
tailed. Complete engineering calcula 
tions and evaluations would include 
orientation of building, sun effects. 
materials of construction, glass. insu- 
lation, occupancy, design tempera- 
tures, weather conditions, equipment 
space, type of air distribution, out- 
door air requirements, refrigeration 
capacity, control system, zoning, and 
relative costs. 

After these calculations and eval 
uations are made, the next step is to 
graphic 


put this information into 


form. Drawings and _ specifications 
should be done in a manner that will 
be clear to all potential contractors 
as to just what the engineer expects 


to have done to fulfill his objectives 


lle 


of performance. Everything must be 
sufficiently detailed so that the con- 
tractor will be able to follow the de- 
sign intent. 

When a contractor questions an 
design, he should be 


heard. If his 


engineer should use them, if at all 


engineers 
ideas are good, the 
practicable. After all, contractors ac- 
quire a lot of practical experience in 
always 


construction problems not 


wailable to the consulting eneineet 


Always Give Your Best 


No matter what the project’ ts, the 
client is entitled to the best that the 
engineer can produce, regardless of 
the fee. Tf the fee is too low. it is 
likely that the engineer is more than 
30 percent responsible for its being 
too low. 

If the fee 


change of scope. it was the engineer s 


is too low because ota 


responsibility to have made contrac 
tural provisions for this eventuality 
when the contract was negotiated. If 
it was due to ignorance on the part of 
the engineer as to the extent of his 
services, this is still largely his fault 
If he just plain cut his fee to get the 
project, this should not excuse his 
obligation to perform a complete and 
competent job. Next time, he should 
know 


way out is to accuse the client of tak- 


better. Of course the easiest 


ing advantage of him. 
The actual negotiation of a fee 
depends on many variables. To argue 
over a difference of 1 percent or 
percent would appear academic, The 
engineer should obtain sufficient. in- 
formation on a project ahead of a 
fee negotiation to know rather spe- 
cifically what seope of services he is 


to render 


Heating 


Piping 


Engineering hours with appropri 
ite hourly rates can be estimated for 
are hi h phase of the work called for in 
the scope. When these are totalled. 
they will represent an approximate 
dollar value for his fee. If there is a 
reasonable total construction cost 
estimate or budget figure available. 
his total can be related to a percent 
ize of this construction cost estimat 

If the engineer is unable to nego 
tiate a fee which he believes is es 
sential to cover the services he ex 
pects to re nder. it would be better for 
him to turn down the project if he 
cannot honestly revise the scope ol 
his work and clearly show this revi- 


sion to his client. 


Good Work Builds Reputations 


| nvineering 


built on the 


reputations are not 
basis of fees charged 
Rather, they are built on the pro- 
fessional performance of the engi 
neer. The old adage that the quality 
remains long after the price is for- 
gotten is as true here as elsewhere 
There are arguments and valid 
ones that the difference in fees 
mav be the result of different. efh 
clencies in various engineering olf 
fices. Certainly, it is true that no two 
offices will operate the same. But the 
variable in efheiency is not broad 
enough to account for the apparent 
wide variation in fees 

The final solution to the fee prob 
lem is therefore the responsibility of 
the engineer. He must educate th 
public and his cliefits as to the actual 
value of his services. This can only 
be done through the concerted efforts 
of all consulting engineers. Then they 
must live up to the responsibilities 


that those fees justify 
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An Engineering Contractor Says: 


(Continued from page 115) 


“Consultants should investigate better methods 


before issuing plans and specifications. . . . A 


bidder should not have to convince an engineer 


that his design could be improved.” 


pump whose capacity varies along a definite curve, while 
the automatic control of another manufacturer may pro 
vide changes in water quantity. This, in turn, affects 
temperature range, which may be beyond the minimum 
efficient capacity or even the critical minimum to prevent 
freeze-ups in the water cooler. If the result is a freeze-up, 
none of the equipment manufacturers will accept any 
responsibility. 

b) While the water chilling unit may have sufficient 
capacity at full load and at the stipulated water tempera- 
ture, coils furnished by various manufacturers produce 
many different combinations of moisture removal and 
sensible cooling for the specified water temperature and 
quantity. This may result in either inadequate moisture 
removal and high humidities, or failure to obtain dry 
bulb temperature due to too much moisture removal. Sum- 
mer reheat and coil bypassing are, at best, limited solu 
tions. They apply only to the overall system, rather than 
to zones or individual rooms where temperature and hu 
midity control is frequently necessary. 

Summer reheat may result in expensive operation and 
reduction of effective capacity. Automatic volume control 
provides temperature regulation in either zones or indi- 
vidual rooms. Lower humidities at reduced room temper- 
atures are obtained automatically by taking advantage of 
capacity customarily lost by reheat. 

These are only two of a number of costly situations 
which can be corrected by an entirely different overall 
approach. But consultants, for reasons already discussed. 
are sometimes reluctant to accept broad changes and tend 
to hold on to the known and previously used. They may 
fail to accept that which would help them solve their prob- 
lems—and make them more valuable to their clients 
Equipment changes, yes; overall method changes. no 

Thus far, it might be concluded that the air condition- 
ing consultant is up against a peculiar combination of 
circumstances where he can’t possibly win. However. 
there is seldom an engineering or business preblem for 


which there is no solution. 


First, Investigate Better Methods 


Consultants should investigate better methods before 
issuing plans and specifications. But improvements should 
also be recognized and fairly evaluated at any stage of 


the bidding. Too often. it seems to me, the engineer cites 
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time as an excuse for avoiding desirable changes when 
changes could be the improvement a client will appreciat 
most. Changes can even salvage a project that otherwise 
might be abandoned. 

If beneficial changes can be made at any time, then 
rejection hurts everyone, including the consultant. The 
engineer should have an understanding that his fee, if 
on a percentage basis, should never be cut by making 
such changes. If changes are made in the plans and spec 
ifications, the consultant’s fee should be increased in 
proportion to the savings, or by the added expense in 


volved. It may take a few trials to prove this truth, but 


the principle is sound. Again I can testify that customers 


appreciate beneficial changes at any stage of a project 


It's Up to the Engineer 


The engineer must initiate this changed procedure 
\ bidder should not have to convince an engineer that 
his design could be improved, Pride of authorship is 
frequently so strong as to preclude fair judgment of a 
better system by a consultant when he is the designer of 
an inferior one. 

For a starter, the following suggestions are offered 

1) That consultants and architects re-appraise the com 
petition vs the value of established reputable engineering 
contractors, espec ially those with competent service ck 
partments. 

2) That they investigate new methods more thorough 
ly, and encourage the use of them. The risk of difficulties 
can be no greater than those resulting at present with 
conflicting combinations of presently accepted equipment 

}) Where improvements have proved their value and 
where the customer may receive a guaranteed perform 
ance, consultants should be more willing to accept 
changes. 

+) If no penalty is incurred, the installation of ait 
conditioning equipment should be given to those com 
panies who know all conditioning and who have a repu 
tation for producing good overall results rather than 
limiting consideration to compliance 

Several consulting engineers and manufacturers” repre 
sentatives have read and criticized previous drafts of this 
article. Their opinions weighed heavily in this final pres 
entation. The many comments are hereby acknowledged 


and my appreciation is expressed for them 








ROOFTOP LOCATION of air 
conditioning equipment saves 
valuable floor space for storage 
of photographic supplies. All 
mains and steam pipes are ex- 
posed. Individual air condition- 
ing units, rear, have foamed 
plastic insulation, are painted to 


reflect sunlight 


Rooftop Air Conditioning Systems 


Keep Photo Supplies Fresh 


THIS 750 TON compressor 
condenser supplies 35 F brine 
to cooling units on roof of re- 
cently constructed addition of 


115,000 sq ft of storage space 


@ Air conditioning maintains controlled temperatures and 
relative humidities in Eastman Kodak Co.'s distribution 
center building so perishable photograhic supplies can be 
kept fresh prior to shipment. Comprising seven systems in 
all, the installation provides cooling to offices, cafeteria, and 
an electronic computer installation, in addition to the stor- 
age areas. 

Mr. Quadrini received his mechanical engineering 
degree from Syracuse University in 1949. Following two 
years’ Army service as an industrial engineer in the U. 5. 


Army Ordnance Dept.. he joined Eastman in 1952. 
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Built-up systems follow two different operating principles 


DRAW-THROUGH systems Preheat coil 


air 


are used in areas where 


cleanliness is not important 


consideration 


systems 


BLOW -THROUGH 


efficiency, 


2 


have re 


high high 


Zone 
reheat coils 





Return Cooling coils Filters 





sistance filters which minimize 


infiltration of dirty air 


Salle 
4 0 | 
Sprayed coil L L_| 


conditioning unit Reheat 
couls 








il 
half 


storage: 


( ’s distribution center building 


Kopak 
N.Y 


area 


EASTMAN 


Rochester. . thas installed air conditioning for 
of its floor Although this facility. used for 
and shipping of photographic products, is predominantly 
west length 


area of 680,000 sq ft and is 


a one-story) structure, tts has two. stories 


The first floor provides an 


997 


complemented by the second floors additional 00 


sq ft. 
Initially. the 


and installed only to provide speci hr conditions of tem 
the 


Later. the 
offices 


recently 


air conditioning systems were designed 


perature and humidity essential for maintaining 


uniformity of photographic products stored 


ventilation svstems. originally installed for the 


were converted to comfort cooling In a con 


structed addition. comfort air conditioning was provided 


initially. 


Uses Both Built-up, Package Systems 
basically of 


package 
the built 


air conditioning systems installed are 


The 
central 
For areas of 13.000 sq {t and larger. 


The 


tions of built-up <vstems are shown below: 


station design. either built-up ol unl 


Lv pe 


svstem has been predominant number of applic 7 


design show?! ! 


is 


through 


Here the 


utilize d 


Is ofl mport 


cleanliness prime 


ited in | Lhe 


through svstem illusts 
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throu 


ethrerer 
h 


minim 


have 
thy 


filters for this latter svstem 


blow mime y| 
| \ prin | 


by 


ition 


rt 
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istance qualities 


chance of intilts of \ ! ed 


metion 


s relays in cor 


umattye 0 is 
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multi-zone areas 


pore 


thermos! emperature 


with the wom 


Phe 


cooling 


ontrol thermostat for a partieu one sensing 


need for 


low pass re lav 


sends i low . onal lo the 


the other illow this low 
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1 
it 


Relavs for 


pressure through to oper cool valve thereby 


lowerme the ill temperatu ‘ i\ oolin coils te 
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ol 


satisfy of this 


need 
varm this air 
The package in 


ystems used are ¢ 


requirements 
h i\¢ 


lo maintau 


ned 
the 


vp cent 


oolit 
”> 
it ft ral 
ts. ned to handle 

distri 1 t ind temper 
The 1 
depends 0 


within a large area where ait 


ture and humidity control are critical imber of 


these svstems required for each storage area 


load 
ireas may 


for all 


Pemperatures required it 
70 | bulb 


storage yf) 


course. on the cooling 


ary 
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conditioned 


Ww) OOF oF 


different storage 


Relative humidity space is 


up 





central station svsten 


shes cool lor two 
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tolerances by the dehumidification or humidification of a 
small amount of outside makeup air through a sprayed 
coil package air conditioning unit. 

The air distribution system is of a single-duct, high 
velocity design, with air valves which reduce the air to 
conventional velocities. All the air (48 changes per hr) is 
distributed through ceiling diffusers. Deep bed por ket air 


filters provide clean air for the room. 


Equipment on Rooftop Saves Space 


To conserve valuable storage space, the 21 air condi 
lioning units and the insulated steam. condensate, com- 
pressed air. and brine lines tover 10.000 ft of each) are 
installed on the roof of the one-story section. This arrange- 
ment eliminates the possibility of pipe leaks causing 
damage to photographic produc ts. 

The multiple unit installations are zoned in an attempt 
to cope with the varying humidities and temperatures 
caused by infiltration of outside air. Since the length of 
the building faces west, the prevailing winds have little 
difficulty in penetrating through the large truck loading 
dock doors of the west to those of the east, and through 
internal materials handling truck doors as well as the con- 
veying drag line openings between these areas. One 
central unit would have more difficulty in coping with 


the varvine demands. 


Design to Minimize Infiltration 


The three-package unit installation with individual 
controls) maintains the desired conditions as follows: 
In summer, the westernmost systems—sensing the hot. 
moist air coming from the west—dehumidifies and cools 
it to the correct conditions. The second system, receiving 
the infiltrated air after it has been dehumidified and 
cooled by the first unit, has little trouble in cooling and 
dehumidifying the air to specifications. The third system 
functions normally. 

Steps have been taken to reduce this prevalent problem 
of infiltration. Electrical operators with timers have been 
installed on truck doors. Truck bodies have been cur- 
tained-off at the loading doors. Special pree autions are 
taken to keep the large outside doors closed on davs when 
the outside temperature and relative humidity are high 

When the air conditioning systems for a recently con 
structed addition of 115.000 sq ft of storage space were 
being designed. the infiltration factor was considered of 
prime importance. Knowing that the necessary loading 
doors were the principal cause, the areas were designed 
so that only two small doors for truck loading were in- 
stalled on the east wall. Because of this. a considerable 
saving in refrigeration was realized 

Services available for these systems are 10 poi steam 
for heating. 20 and 35 F brine for cooling. and 25 pai 
compressed air for controls. Basically there are two 
systems. ie. south and north. The south svstem= has a 


capacity of delivering 3000 gpm of 20 F brine, while the 


120 


north’s present potential is 2000 gpm of 35 F brine. If 


greater cooling capacity is required in the future, the 
north system will be able to supply a total of 6000 gpm 
of 35 F brine with the installation of two more centrifugal 
refrigeration machines. 

Crossover pipe connections are provided between the 
two systems so that either system can handle the load in 
the event of emergency shutdown. During winter. this 
Hexibility permits either equipment room to be down for 


cleaning or major repairs. 


Why Two System Temperatures? 

The reason for the two different temperature brine 
solutions is that the south system supplies the coolant to 
areas that require 50 F and 50 percent RH, whereas 
the north’s requirements are 70 F and 50 percent RH. 

Three fully automatic centrifugal refrigeration ma- 
chines, rated (two) at 250 tons and (one) at 650 tons, 
make up the units for the south system. The north’s single 
centrifugal machine. rated 750 tons at 35 F. as well as 
the two future units of the same size. can be operated at a 


rated 650 tons each at 26 F if the need arise 


Why Select Brine? 


The brine coolant is an inhibited CaCl solution o 
1.197 sper ifie gravity at 31.25 F. Its selection over othe1 
refrigerants was based on the following reasons: 

1) The need for a 26 F coolant for the 50 F, 50 per- 
cent RH areas. 

2) No freezing problem would exist with brine mains 
on the roof. 

}) The plan to use one refrigeration machine for initial 
needs. with provisions to add others to complement the 
central brine system as load requirements increased. 

1) The long network of piping mains on the roof to 
furnish coolant to all parts of the building. 

Three induced draft redwood cooling towers produce 
condenser cooling water. Since redwood will burn readily, 


sprinkler protection was installed in all three. 


Use Three Man Maintenance Team 


Since operation of the air conditioning and refrigera 
lion systems is practically fully automatic. only three 
trained men keep this vast system working continuously 
around the clock. The responsibilities for ea h man have 
been designated such that one handles the routine refrig 
eration work. another the air conditioning systems, and 
the third performs work over and above that of a routine 
nature. 

With a flexibility allowance for emergency break 
downs. a schedule has been set up with a check list that 
covers operations from hourly visual checks to yearly 
overhaul of all equipment 

Through air conditioning. Kodak has been able to 
maintain the quality of its products so that they reach 


the photo dealer as fresh as when they were made 
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Filming Amine Inhibitors Control 


Corrosion, Improve Heat Transfer 


@ Filming amine corrosion inhibitors. 
which function by formation of oriented, 
nonwettable films over metal surfaces, can 
provide economical, efficient protection 
against corrosion and certain types of sur- 
face fouling for steam heating systems. 
These inhibitors also exhibit “detergent” 
action on already fouled surfaces, displac- 
ing and removing corrosion deposits and 
other fouling layers. They apparently pro- 


mote dropwise condensation and “sweep 
ing” run-off, which also contribute to 
increased heat transfer. Theoretical calcu- 
lations, confirmed by field tests and obser- 
vations, indicate that appreciable gains in 
heat transfer can be realized through re- 
moval of fouling layers and promotion of 
improved condensate action. 

Dr. Obrecht, holder of a PhD degree in 
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Back IN THE mid-'30s, a patent was issued covering the 
use of various materials to increase heat transfer by pro 
moting dropwise condensation’. It was shortly after this 
that a classical treatise on the occurrence. causes and 
mitigation of corrosion in steam heating systems was 
published?. 

This work led to general understanding and acceyiance 
by engineers of the causes of corrosion in steam con 
densing systems. Corrosion was attributed to crbon 
dioxide evolved with the steam being generated a hav 
ing its source in the makeup water, either in the fajm of 
hic arbonate ions or as free carbon dioxide. ‘ 

Gaseous carbon dioxide reacts with condensed ‘team 
to form carbonic acid. This acid attacks both the con- 
densing equipment and the condensate return system. If 
oxygen is present, pitting of the metal will occu? and 


corrosion deposits may be expected, As shown in Fig. ] 


corrosion rate is a function of quantity of condensate 


contacting the metal. as well as the carbonic acid con 


tent’. 
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... in steam heating systems 


chemical engineering from Michigan State 
University, has a broad industrial back- 
ground. He is experienced as a full-time 
research and development engineer, as an 
advisor to presidents of several midwest- 
ern firms, and as an active consulting en- 
gineer. A noted authority on water treat- 
ment, corrosion, and steam and power, he 
is a member of the Boiler Code Advisory 
Board for the State of Michigan. Since 
1949 Dr. Obrecht has been an adult exten- 
sion lecturer on water treatment and power 
plant operations throughout Michigan. 
Currently, he is engaged in several re- 
search projects at Michigan State. A mem 
ber of numerous technical societies, he is 
listed in American Men of Science, Who's 
Who in American Education, and Leaders 
in American Science. 


It is interesting to note that, through the years, various 
means have been employed to reduce and remove the 
potential carbon dioxide and dissolved oxygen. The use 
of dealkalizers or chloride regenerated anion exchangers 
in series with sodium softeners is one of the more recent 
developments. Hot lime-zeolite, split stream, acid feed, 
demineralizer, and evaporator makeup systems followed 


by degasification and deaeration all have their advocates 


Return Line Corrosion Still a Problem 


In spite of the use of these elaborate external means 
return line corrosion is still a problem which may by 
ageravated locally because of certain) mechanical fea 
tures. Undersized pipes and traps, pocketing of gas due 
to faulty lavout. and flow rates exceeding critical veloci 
ties all may contribute to increased local corrosion. It is 
not always economical or practical, particularly in exist 
ing low pressure boiler systems, to install the external 
equipment necessary to pretreat feedwater to remove th 
source of corrosive vases. 

To protect condensate systems by chemical means 
volatile alkaline materials have been employed. Ammonia 


ind amines su h as cyclohexvlamine. morpholine, and 


12] 





benzylamine’ have found wide use in steam systems for 
corrosion control. Using these agents. protection ob- 
tained by neutralization of the carbonic acid (and other 
widic gases) in the condensate, and by increase in pH 
This method requires close monitoring to assure mainte 
nance of the correct pH values throughout the system a! 
all times. Since these neutralizing amines must be fed in 
proportion to the acid present, they become expensive 
when the carbon dioxide concentration in the steam. ts 
high. Uniform distribution of the amine re-agent is often 


difheult to control. 


Amines Form Nonwettable Film 


Inhibitors which afford corrosion protection by the 
formation of a nonwettable film over the systems’ sur 
laces have been developed They do not function hy 
neutralization, and their performance is independent 
dissolved gas concentrations. Numerous articles have ap 
peared recently on the effects of these filming materials 
in reducing and controlling return line corrosion ino in 
dustrial steam plants and other condensing systems 

The filming inhibitors commonly employed today ar 
the straight) chain primary amines (10 to 18 earbor 
atoms) or their salts. Unsaturated straight chain primary 
amines. branched chain. or unsaturated secondary o1 
tertiary amines are less effective inhibitors than straight 
chain primary amines Phe latter group appears to give 
the best orientation and closest packing on the metal sun 
face. and. hence. the best inhibition against corrosion 

The most effective filming inhibitors at present are the 
commercially available octadecvlamines and their acetate 
salts. Two principal commercial grades of the solid flaked 
waanlike octadecylamine acetate are available. One con 
the other Is 
about SO percent octadecvlamine acetate, with the bal 


Oetade 


sists essentially of octadecvlamin wetale 


ince beimne essentially hexadeevlamine welate 
evlamine ind its acetate salt iso can be obtained in 
emulsion form 

Commercial octadecvlamine is ipproximately ‘Oto oO 
percent active amine and is readily dispersed in hot dis 


tilled water or condensate and will O1Ve stable solutions 


I prope rly prepare d 
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smooth slurry first is made by stirring 1 lb of the flaked 
material into 1 gal of condensate. This slurry is then 
diluted to the desired feed concentration by stirring in 
hot condensate kor ease in pumping. feed solution 
strength should not) exeeed | percent concentration II 
the solution temperature is maintained about 100) | 
pump plugging will not be a problem 

An alkaline emulsion of octadecylamine containing 
100 percent active amine is available. This emulsion is 
easily dissolved in condensate or tap water at 130 F. It 
forms a stable | percent solution with a pH of approxi 
mately 9.5. This high pH eliminates problems of corro 
sion of feed equipment. Unlike octadecylamine acetate 
the 100 percent active emulsified octadecyvlamine is com 
patible with many other water treatment chemicals. Field 
results show that successful corrosion control can be ob 
tained with the octadecvlamine materials when fed either 
directly to the boiler or to the steam header. Field tests 
iso indicate that. for maximum protection, the material 
should be fed = continuously. Laboratory studies have 
shown that if the inhibitor feed is discontinued. corrosion 
rates are quickly attained’. 

In highly corroded condensate systems. octadecylamin 
will li t or loosen and displace existing corrosion deposits 
Therefore, when starting filming amine treatment. seri 
Ous clogging of traps and screetis may he expert need if 
the amine is fed at too high an initial rate. This situation 
has been particularly troublesome in’ systems that were 
very badly fouled and contained large amounts of corro 
sion deposits. Such problems can be minimized and satis 
factory corrosion control obtained if the initial feed is at 
i rate of O.5 ppm. based on steam production. After the 
svstem becomes clean. feed rate is then gradually in 
creased to | to 3 ppm. This dosage range has been found 
to produce OW) percent o1 vreater corrosion reduction in 
most plants Field results indicate that optimum protec 
tion is not reached In some svstems for six months: how 
Cveue appreciable reduction ol corrosion Is usually ol 
tained within 30 days after starting filming amine appli 
cation. The higher dosages ppm and above) are ree 
ommended for plants that have large surface areas it 
distribution and return systems in relation to the actual 


onde “sing system’, 


T CORROSION RATE is a function of con 
densate contacting metal, as well as carbon 
acid content. These relationships between cor 
rosion and gas content of condensate exist when 


varying quantities of condensate are flowing 
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ust Choose, Equip Test Points Carefully 
Must Cl Equip Test Points ¢ fully 


One cannot over emphasize the importance of properly 
selecting and equipping test points within a given system 
to accurately measure the degree of protection'. NDHA 
ASTM testers are simple in design and easy to install 
They are more satisfactory than either coupons or test 
nipples in evaluating initial corrosion rates or in testing 
the effectiveness of inhibitors. The rapid. triplicate cor 
rosion rate measurements obtained using the NDHA 
tester provide accurate, Inexpensive, proper monitorin 
of corrosion control in the systems 

One could cite numerous cases where corrosion ha: 
been reduced to a minimum by the proper application Or 
the film forming octadecylamine. Several thousand steam 
plants of various sizes. pressure ranges. and types are 
now using this filming amine corrosion inhibitor today 
This material has been particularly effective in arresting 
corrosion attack in copper or copper alloy space heaters 
at locations where such units formerly experienced higt 
rates of failures 

Fig. 2 shows a typical return line failure caused by 
carbonic al id COrrosion., Inspection will show failure ol 
the threaded end and thinning of the pipe wall. as « 
pared with undamaged pipe fully protected after filmin 
imine was applied 

Fig. 3 shows one of the most frequent causes for rapid 
failure of space heaters. namely. washing action in the 
lower section of the tubes. This washing action ereatly 
increases the corrosion rate in a narrow band across the 
heater core. Proper sizing. location, and maintenance o! 
traps will reduce failures of this type. Filming amine 
treatment will reduce the corrosion in space heater units 
but is not a cure-all for improperly designed and trapped 
systems. For maximum corrosion protection, good design 
practices in sizing and laying out a system must be fol 
lowed. A critical inspection of the entire heating svstem 
will often reveal an unbelievably high number of poor 
practices, In a well designed system. carbonic acid corre 


sion can be arrested by proper filming inhibitors 


Filming Inhibitors Increase Heat Transfer 


In recent months marked increases in production rates 
have been observed in certain paper mills and in other 
industrial systems where the filming amines are employed 
for corrosion control . Increases in production appear 
to result from the ability of the filming inhibitors to 
contribute to inereased heat transfer. Such increases 
might result from reduction of the fouling factor on the 
steam side, and or the promotion of dropwise condensa 
tion of the steam. and or better runoff of steam conder 
sate from the heat transfer surface 

A critical review of the heat transfer theory 
the theoretical possibility of such increases under certair 
conditions, and reveals the conditions necessary 
“pure” dropwise or film condensation 
erature references could be found citing pi! 


laboratory work done to confirm the effect 
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2 THIS RETURN LINE FAILURE (second from left and 
right) was caused by carbor id corrosion, Note failure of 
threaded end and thinning pipe wall, as compared with film 


amine protected pipe am cond from right) 
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3 ONE OF THE MOST frequent causes for premature failure 


of space heaters is washing action in lower section of tubes, 


evidenced he re 


cvlamine inv other filming corrosion inhibitors on 
increasing heat transfer. In fact. the use of materials 
promoting dropwise condensation : o have 
only of academic interest 


bie | shows the theoretic 


inhibitors on he it transtet Cor densation ol 


eflect of filmit 


complished upon contact with a cool surface 
cases, condensation occurs as a continuous film of liquid 
this phenomenon heing desienated as filmwise cor 
densation. Such a film offers a relatively high resistances 
to heat transfer. In a corroded system there mav be mur 
additional heat transfer resistance caused by corrosion 
product layers or other contaminants. This is commor 
referred to as the foulit lactor bon 
count for an appreciable resista 
1 fouled or corroded system is 


ch ~ octadecvilamine 





fouling factor should be removed and a nonwettable film 
formed. 

Field observations in octadecylamine treated systems 
have confirmed the reduction of the fouled layer and the 
production of nonwettable surfaces. Experimentally, it 
has been shown that condensing steam forms as droplets 
when condensation occurs on a nonwettable, nonfouled 
surface. It has also been demonstrated that the droplets 
of condensate exert a sweeping action as they run down 
a surface. This produces an area of high heat transfer. 
The cycle is then repeated with formation of more drop- 
lets of condensate. Whether it is possible for droplets 0 
form and run down at such a high rate that a continuous 
film is created is still an open question. 

In rotary heat transfer units (such as paper mill dryer 
rolls). speed of rotation, gravitational forces surface con- 
ditions, and viscosity of condensate, ete.. affect the extent 
to which condensate films will be carried up the rotating 
surfaces. The rimming speed is the peripheral speed at 
which condensate is carried up and around the inner 
drum surfaces to form a continuous layer. 

It has been reported that paper machines are operating 
efficiently at speeds higher than theoretical rimming 
speed in plants using filming amines’. 

The net effect of eliminating the fouling factor and hav 
ing steam condensed as droplets is the production of a 
higher surface temperature at the interface between the 
metal and the material being heated or dried. (See Fig- 
ure 4B). This higher surface or skin temperature gives 


a greater driving force for heat transfer. 


Must Analyze Heat Tranfer Relationships 


To determine the net effect on overall heat transfer it 
is necessary to analyze any given setup in the light of 
fundamental heat transfer relationships as applied to that 
system. This is done mathematically as follows: 

0 U A (At) 
lu he res: 
heat transfer rate, Btu per ln 
overall coefficient, Btu per hr per sq ft per 
heat transfer area, sq ft 
logarithmic temperature difference P or driving 
torce 
R AIR RAR R*) 
lu he Te. 
R resistance to heat transter 
R Why. Re l/hye, R 


Assuming constant: 


“ he res 


steam side him coefficient, Btu per hr per sq tt per I 
thickness of metal wall through which heat is trans 
ferred, ft 

thermal conductivity of metal, Btu per hr pet sq ft 
per F 

liquid, air, or sheet tla coefficient. Bru 
It pret k 

fouling factor due to cor 

| Btu per hr per sq ft per I 


t 
t 


In a simple heat exchanger the mean can be calculated as 
lows 


(Ar) 1(7 
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= Filming corrosion 
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4 THEORETICAL EFFECT of filming corrosion inhibitor 


on heat transfer shown here 


where: 
mean temperature of condensing steam, f 
temperature of incoming material at point which first 
contacts exchange surface, f 
temperature of outgoing material at point last con 
tacting exchange surface, F 


The theoretical effect of the filming inhibitors on heat 
transfer may best be illustrated by considering typical 
systems employed for heating liquid, heating air, or dry 
ing material like paper. Data applicable to such systems 
is summarized in the paragraphs that follow. Complete 
calculations, sources of values. equations, etc... are too 
extensive to be included. They are, however. in accord 


with acceptable design practice and field observations 


The resistances (R,) used to show the differences be 


tween a badly fouled steam side and a minimum fouled 
steam side are 0.020 and 0.0005, respectively’. For film 
condensation of steam, a conservative film coefficient 
(ho) of 1000 was used. In many cases, measured values 
of h. have been as low as 600. A steam side coefficient 
(h.) of 10,000 was used for dropwise condensation. This 
also is a conservative value since dropwise coefficients as 
high as 70,000 have been reported’*. In all cases, a zero 


fouling was assumed on the side heing heated. 


Evaluate Overall Effect of Inhibitor 


In order to show the maximum possible benefit) by 
reduction of the fouling factor and the promotion of 
dropwise condensation, individual resistances have been 
tabulated as percentages of the total heat transfer re 
sistance. These calculations illustrate the increase in ove 
all coefficient U possible by complete elimination of any 
one resistance. By analysis of a given system. using fun 
damental heat transfer relationships. the overall effect 
of the filming inhibitor can be evaluated. It should tb. 
horne in mind that the capacity of any heat transfer sys 
tem is directly proportional to QV, or the heat transferred 


per hour. 
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@ System A: Heating or boiling of water or compara 


Ale liquid in heat exchangers. evaporators, etc. 


TABLE 1 HEAT EXCHANGER UNIT 








Inspection of the above table indicates that reduction 
of a heavy and fouling laver on the steam side can reduce 
heat transfer resistance approximately 70 percent. In a 


system having a minimum fouled surface, the promotion 


of “pure” dropwise condensation can make approximat 


ly a 36 percent reduction in resistance to heat transfer 
(The tubes in the heat exchanger which furnished this 
data were 5g in. admiralty metal, 18 BWG.) 

The promotion of dropwise condensation in a two-pass 
shell-and-tube heat exchanger, of 10 sq ft area, operating 
with 20 psi steam and minimum steam side fouling at a 
throughput of 32 gpm, results in a 40.3 percent increas 
in overall coefficient and a 35 percent increase in heat 
transfer. It should be borne in mind that a constant wa 
ter throughput rate, increased heat transfer due to lower 
resistances results in some reduction of driving force 

t 
An example of corrosion reduction and improved heat 


transfer is cited in the following case history: A vegeta 
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5 EFFECT OF FOULING RESISTANCE on transfer rates plotted above 
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Conditionin 





ble oil extraction plant built in 1950 included rising-film 
evaporators and numerous heat exchangers in which tubes 
failed rapidly by corrosion at lower ends. After two 
vears of service, the plant had to be shut down for com- 
plete retubing of heat exchangers (at a cost of $25,000). 
After retubing. flaked octadecylamine acetate treatment 
of steam was started at a 2 ppm dosage. In 214 years’ 
subsequent operation, no tube replacements have been 
required, measured corrosion rates have dropped to a 
minimum, and internal inspection shows negligible cor- 
rosion. In addition, process evaporation rate has been 
increased from 90 to 160 gpm through improved heat 
transfer, traceable to elimination of corrosion deposits 
and promotion of dropwise condensation on the steam 


side ol evaporator tubes ° 


@ System Bz: Heating of air by steam space heaters 


TABLE 2 AIR HEATER SYSTEM 





H 
H 





It is apparent from inspection of Table 2 that the only 
possible source of substantial heat transfer improvement 
in air heating systems is the reduction of a heavy fouled 
layer on the steam side and or the control of the corro 
sion layer at a minimum by the continued use of the 
inhibitor. The above calculations were made on a thin 
walled copper alloy space heater. It is interesting to 
analyze the net effect of the various resistances on the 


overall coeflicient in light of heat transfer theory. For 








Apparent coefficients 
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Apparent temperature drop, F 


example, in an air heater for which / L000) and 
h. 5: 
l/l L/h, l/h 

/l 1/1000 + 1/5 

1.98 + Btu per sq ft per hr per F 

For any system in which one fixed heat transfer coef 
ficient is very low (for example. 5 Btu per sq ft per hn 
pel F) the maximum attainable value of l approaches 
the same low figure. This is to sav. mathematically: 


Limit [ 5 
hh hy > 


} 


Thus. under ideal conditions, the increase possible in 


heat transfer by the use of inhibitors on a highly fouled 
ir heater system is approximately 10 percent while on 
the slightly fouled system it is approximately 1 percent 
Field tests in air heater systems under various conditions 
indicate that the overall increase in heat transfer ob 
tained by filming amine treatment lies somewhere be- 
tween these two values. The fouling factor is usually 


very appreciable in corroded iron radiators 


@ System C: Drying o; material like paper hy sfeam 


he ate d rolls. 


TABLE 3 PAPER MACHINES 








The paper film coefficient A, includes the resistance 


of the outside scale or fuzz. paper, and the air contact 


6 DIFFERENT SURFACE CONDITIONS, 
shown here, cause wide range ot temperature 


drops and heat transfer coefficients 
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7 CALCULATED VALUE of steam coeffi 
cient for condensate film of various thicknesses 


is shown at right 


Values of A, used in the above calculations were 300 
on the wet end of the machine and 45 on the dry end: 
the resistance through the metal was based on A,, of 500 


corresponding to 0.6 in. thick steel wall. Table 3 shows 


that marked improvements in machine capacity are pos 


sible by reduction of fouling and preventing formation 


of new corrosion lave rs 


TABLE 4 PAPER MACHINES 








Table 4 is based on actual machine design data and 
illustrates the extent to which heat transfer Improvements 
ire influenced by machine design. In a sulphite pape: 
dryer in which actual sheet temperatures were me asured, 
a value of 33 Btu per sq ft per hr per F was obtained as 
coefheient of heat flow between the steam and the paper 
sheet. The overall average for most machines is believed 
to be well under 100. The increase in heat transfer by 
reduction of steam film resistance. whether by dropwise 
condensation or by better runoff in minimum fouled svs 
tems. would be in the range of 3 to 16 percent. Field 
results with filming inhibitors indicate increases in’ pro 
duction rates range from 5 to 20 percent tor various 
types and speeds of paper machines. The increase in dry 
ing rate of paper is linear with surface temperatures up 
to 212 F. 


vhat less 


Above this te mperature, rate Increase is some 
Overall heat transfer rates in existing equipment. and 


Piping & Air Conditioning, November 1959 





Thickness of condensate film, in. /1000 











500 1000 SOO 2000 2500 
Film coefficient hs, Btu per sq ft per hr per F 


explanation of heat transfer Improvement mn stu h units 
by the use of filming corrosion inhibitors. involve numet 
ous factors which increasinely are being recognized it 
the design of new heat transfer equipment Among these 
factors, vapor velocities, orientation of steam paths. tur 
bulence of condensate. rate of removal of condensat 
surface conditions. ete.. can all markedly affect the ove: 
all heat transfer rate. Each plant. and often identi 
units in the same plant must be analyzed individually 


Fie. 5 


iT reduc ing the desion or clean coethcrent of he it trans 


illustrates the effect of total fouling resistance 


fer. It is apparent that the buildup of even a thin foul 
ing layer will produce disastrous reduction of capacity 
particularly in svstems designed for high overall coef 
ficient. A fouled surface has the same effect. whether on 
heated. In facet. thi 
fouling effect on heat transfer is one of the prin ipal rea 


the steam sick or on the sic being 


sons for eliminating scale in heat exchange 
ind for keepin rolls 


surfaces clean in anv heat transfer svstem 


proper 


water treatment 


Don’t Overlook Surface Conditions of Metals 


Another factor, pe rhaps one of the most overlooked 
in heat transfer considerations, is the effect of surface 
conditions (smoothness or roughness) of metals. Fig. 6 
shows the effect of the inherent character or condition 
of the nonfouled materials. as well as the effect of dit 
or rust on the overall coefhcient U for various di 
forces f 

It has been reported that in rotary paper dryer 
cepth of the static pond has an appreciable effect. o1 
thickness of film around the inside of the dryer and on 
the steamside coefficient 4 OO i diam roll startin 


with a O.18 in. condensate pond then rotatin it normal 


127 
27 





speed, gave a steam film coeflicient, A,, of 714, while a 
static pond of 0.60 in. depth dropped the coeflicient to 
190. Fig. 7 shows the calculated value of the steam coef- 
ficient for condensate film of various thicknesses. These 
calculations were based on pure condensate It is iy) 
parent that. as the thickness of the condensate film in 
creases, it can become the controlling factor in heat 
transfer, independently of steam condensation rate. 

In practice, one can increase the operating steam pres- 
sure in a system to increase driving force and heat trans 
fer. This gain may be offset by design considerations. 
such as increasing metal thickness to withstand increased 
pressure. That is to say. the resistance of the additional 
wall thickness might compensate for any benefits ex- 
pected from increase in driving force. However. whether 
in high or low pressure systems. keeping heat transfe1 
surfaces smooth (eliminating pitting type corrosion } and 
clean (preventing fouling), and improving condensation 
or runoff of the steam by the use of filming inhibitors. 
may increase driving force and rate, without necessity 
for im reased operating steam pressure, 

An extensive research program involving laboratory. 
pilot plant. and field tests is now in process. This is con 
cerned with studving the effect of filming corrosion in 
hibitors on heat transfer in a variety of systems. Fi 
quent progress reports may be expected. Field investiga 
tions have shown that, in certain cases where the octad 
evlamine acetate has been employed, improvement in 
heat transfer with appreciable savings have been ob 
tained. Pilot plant work has confirmed the improvement 
of the overall heat transfer coefheient by the use of lone 
chain aliphatic amines in heat transfer ipparatus 

Observations in the laboratory on the dynamics of con 
densate formation and layer flow indicate that filmine 
amines cause the development of certain degrees of non 
wettability of the condensing surface, and impart to such 
surfaces the characteristics of dropwise condensation and 
improved runoff of condensation. 

Since the mid-50s considerable work has been done 
on the stability of filming amines. on analytical methods 
and on the application of these materials for corrosion 
control in high pressure utility systems and for improy 
ing heat transfer in process and industrial equipment. 
evaporators, and feedwater heaters . In general. the 
filming amines have been found to he effective corrosion 
inhibitors in systems operating at pressures up to 2200 
pst. In all pilot plant work to date. filming amines have 
consistently produced increased heat transfer in line with 
the theories presented in this article. However. field test 
results on heat transfer improvement with filming amines 
have been erratic, particularly In extreme hieh pressure 


+ 


and vacuum systems 
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Recommended Loudness Limits for Noise 


From Heating, Air Conditioning Equipment 


BY HOWARD C. HARDY 
rd C. Hardy and Associates 


8 . 
sultant n Acoust , 


Many heating and ventilation engineers, acoustical 
engineers, and air conditioning equipment manu 
facturers are using the loudness method of compu- 
tation to establish design goals for noise control of 
their air moving systems. After considerable study, 
which has been assisted and sponsored by the Bar- 
ber-Colman Co.. recommended loudness limits for 
noise from heating and air conditioning equipment 
in occupied areas have been worked out. 

As in all environments involving human factors 


of this kind it is best to pres¢ ribe a range. This has 


1 BY FOLLOWING the six easy 
steps given in the text, loudness can 
be computed. In the example at right, 
for an air conditioning unit, loudnesses 
at all octave bands are totalled, the 
loudest band (1.5 in this case) being 
withheld until after the sum of all 


Loudness, sones 


other bands has been multiplied by 
0.3. The loudness level, found to be 
3.6, can then be compared to the loud 
ness limits for various applications 


given in Table 1 


been don in lable l. where recommended limits 
for very quiet, quiet, and slightly noisy loudness 
levels are listed for a variety of enclosures. The user 
can make his choice. It is definitely not recom- 
mended that lower levels than these be used. The 
reason for this is that, in most cases, a background 
noise from ventilation, if properly desigued, is more 
pleasant than the intermittent noise from conversa- 
tion. office equipment, and other acoustic effects of 
human occupancy. The ventilation noise serves to 
mask out this background sound and reduces com 
plaints. 

Fig. 1 is a loudness graph illustrating the method 
of plotting data and how the total loudness is com- 


puted. The noise data is first taken by getting the 


Loudness level, phons 


0 


7 
uu 
= 
Fa) 
5 
ia) 
S) 
a 
a. 
= 


37.5 75 150 300 600 1200 2400 
75 150 300 600 i200 2400 4800 


Octave bands, cps 


Heating, Piping & Ai Conditioning. November 1959 





ta 
Ad 
x 
72) 
< 
a 
Y 
5 
jae 
= 


rABLE 1 


pied areas are as follows 


RECOMMENDED LOUDNESS LIMITS for noise from heating and air conditioning equipment in occu 








octave band sound pressure level by means of a 
sound level meter and octave band analyzer. Com 
puting loudness from octave band sound pressure 
levels is straightforward. The sound level meter data 
in decibels should always be taken on the flat C net 
work. The first step is to obtain the loudness of each 
octave band S, At least one of these bands will have 
the maximum loudness Sy. The total loudness is 
eiven by: 


The ste ps are: 


1) Plot octave band data on loudness graph pa 
per 
2) Read off loudness of each octave band in 
‘rtical columns. 
3) Strike out (for the moment) the loudest band 
1) Add the loudnesses of the remaining bands 
>) Take 0.3 of this sum 
6) Add to this the maximum loudness band, the 


result being the total loudness 
I 
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Take a Good 


It May Be a 


REFRIGERATING CONDENSERS silently. 
sneakily 


refrigerating 


secretly, and cause more 
machines 


blamed 


for. The past summer's hot weather 


trouble with 
and systems than they get 

with its high wet bulb temperatures 
for evaporative condensers and cool 
warm water in the 


brought to light 


ing towers. and 
cities’ mains—has 
condenser weaknesses and evidence of 
careless maintenance that deserve our 
attention 


think 


that the compressor 1s the heart of the 


Too many seem to 


peopl 
refrigeration machine and that all 
troubles with compressors are due to 
the compressors themselves —for ex- 
ample. failures of valves. lubrication 
systems. pressure controls, ete. Such 


failures are merely external symp 
toms of troubles which may be caused 
by other parts of the system, espe 
cially the condenser. 

Going back some years to the wa 
ter cooled condenser of the conven 


tional central station refrigeration 
type, we should be reminded that the 
most efficient condenser was the dou 
ble pipe. Water circulated through 
the inner tube and hot gas condensed 
on the outer tube. This arrangement 
had true counter-current flow. where 


by the hottest gas hit the hottest wa 
ter and the coldest liquor was sub 
cooled by the coldest water 

These condense rs could be clean d 
by removing the return bends on the 
water lines and cleaning with a tube 
Water velocity was kept up 


cleaner 


fairly high, as the condensers were 


tricks and trends 


LESTER T. AVERY, author of this feature, is president of Avery Engi- 
neering Co., Cleveland mechanical contractor, and a member of 
Heating, Piping & Air Conditioning’s board of consulting and contrib- 
uting editors. On this page, he reflects on his installation experiences. 


Look at Your Condenser; 


Wolf in Sheep’s Clothing 


stands 10 to 12 


pipes high, each 20 ft length being 


generally built in 
equivalent to one ton. Therefore 20 
to 25 gpm would ordinarily be cir 
culating through a stack. This didn’t 
leave much chance for mud to setth 


before 


these condensers scaled up on ordi 


out. and it was many vears 
nary water. Unfortunately, they wer 
big and cumbersome, taking up too 
floor 


eave wav to the more 


much space. Eventually. they 

modern, com 

pact shell-and-tube type 
In the shell-and-tube 


hot gas is blown into the top of the 


conde nse! 


shell and the water circulates through 
tubes. Some models have fins on the 
tubes. all of them having tube bun 
dles in headers and flow circuits for 
eflicient operation 

Very little counter-current arrange 
ment is possible and very little sub 
cooling is realized. With this arrange 
ment. water velocity through individ 


If a tube 


begins to foul-up from mud or scale, 


ual tubes may be very slow. 
water flow is further restricted until 
finally it is stopped completely The 
remaining tubes must carrv the load 

Qur observation has been that 
many of these shell-and-tube condens 
ers operate beautifully in the spring 
with cold water and light loads, and 
reveal their deficiencies only when 
the maximum load is put on during 
the hottest part of the summer. Right 
then is no time to shut down 

When operated with cooling towers. 
this type of condenser is parti ularly 


troublesome. since the dirt which col- 
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lects in the tower may settle out in 
the condenser. Frequently, chemicals 
ire used to release the slime. algae, 
itself. This 
material often circulates through and 


| his busi 


cleaning towers must tie in 


and mud from the tower 
deposits in the condense 
ness of 
thorough 


with very Inspection and 


cleaning of the condenser itself to be 


sure that all solids removed are actu 
ily thrown away through the drains 
ind not left in the system 

The shell-and-tube condenser has 
shown further weaknesses when han 
dling well water. As this water fre 
quently contains sulfur ind iron 
high temperatures in any part of the 
condenser can cause quick precipita 


tion. Well water is 


therefore the rate of flow is slow com 


cere rally cold and 


pared with the higher rates used with 
city water or tower water. This again 
requires checking to be sure that 
some tubes are not stopped up while 
the rest are struggling to carry the 
load 

Measurement of 


perature rise through the condenser 


water flow. tem 


temperatures and 


itself 


pressures on the 


condenser temperatures of the 


entering gas, and liquor leaving are 
ll tell-tales 
operator must observe if he wishes to 


keep the 


Preventive maintenancs 


which the 


eX rie need 


compres or in operation 


is the answet 


ind is worth doing something about 


before we get into another hot sum 
mer next vear 


We'll take 
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Other conde ‘ types ¢ 
a look at those n ar 


early Issue 





New Consumable Insert Ring Extends Use 


Of Inert-Gas Tungsten-Arc Pipe Welding 


. . « solves bubbling, porosity problems in joining carbon steel 


@ While the inert-gas tungsten-are welding process has had 


extensive use in joining stainless steel pipe and tubing, its 


application until very recently has been limited on carbon 


steel due to the tendency of this material toward porosity and 


bubbling. A major development—the silicon deoxidized con- 


sumable insert ring-—has, to a large degree, solved this prob- 


lem. With these rings, we can look for wide application of 


inert-gas tungsten-are welding—not only in power plant pip- 


ing, but in the fabrication of most piping systems involving 


carbon steel. 


In his capacity as metallurgical engineer for Grinnell Co., 
Helmut Thielsch is in charge of the company’s industrial pip- 
ing laboratory. He is a member of various ASTM, AWS, 


ASME, and other technical and code-writing committees and, 


as such, is in close contact with the latest techniques in weld- 


ing and pipe fabrication. Author of over 70 technical and 


research articles on welding, pipe fabrication, and metallur- 


gical subjects, he is a frequent contributor to Heating, Piping 


& Air Conditioning. 


BY HELMUT THIELSCH 
Metallurgical Engineer 


Co., In 


Grinnel 


OVER THE past several years the us 
of inert-gas tungsten-are welding has 
increased rapidly in joining stainless 
steel pipe and tubing. Today. about 
80 to 90 percent of all butt welds in 
stainless steel tubular shapes are now 
welded by this process, 

On light wall thicknesses (up to 
about 14 in.) the entire weld is gen- 
erally made by inert-gas tungsten-ary 
welding. For thicknesses exceeding 
1, in., the usual practice consists of 


inert-gas_ tungsten-are welding the 


root pass only and completing the 
balance of the weld) by manual 
shielded metal-are welding or by au 
tomatic submerged-are or consumable 
metal-are welding. 

rings of the 
2 


Consumable insert 


type illustrated in Fig. are exten 
sively used for obtaining sound crack- 
free root-pass welds in stainless steel 
tubing and piping. 


On carbon steel, the application of 
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the inert-gas  tungsten-are welding 
process has heen only isolated. The 
principal objections to its use have 
heen porosity. metal bubbling. and 
blow-back forming in the molten weld 
pool. Typical examples of bubbling 
in the root pass are illustrated’ in 
Fig. 3. 

The amount of bubble formation 
tends to be less with the more highly 
deoxidized steel grades. For example. 
piping made to ASTM Specifications 
4-120 and A-53 generally is consid- 
erably more susceptible to bubbling 
than A-106 piping which is killed. 


i.e.. fully deoxidized with aluminum 


TABLE 1 


and/or silicon. Nevertheless. even 
the fully deoxidized steel grades are 
liable to some bubbling. as shown 
in Fig. 4. 

To overcome bubbling. the hevelled 
edges have occasionally been painted 
with an aluminum emulsion (usually 
a fine aluminum powder dispersed 
in a volatile carrier). During inert- 
gas tungsten-are root-pass welding the 
aluminum melts with the steel weld 
puddle and deoxidizes the molten 
weld pool. Though the aluminum im- 
proves welding conditions and _ re- 
duces the bubbling tendency. the re- 
sults are nevertheless erratic. and 
may not prevent all of the bubbling. 
Moreover. excessive “allovine” of the 
weld pool with aluminum may have 
detrimental effects upon the metal- 
lurgical soundness of the root pass 
weld. 

Some improvement is also obtained 
by purging the inside of the pipe 
with argon or helium. This consists 
of displacing the air on the inside 
of the pipe underneath the weld with 
argon or helium. Besides being ex- 
pensive. this technique is also un- 
reliable. 

Best results producing consistently 
sound welds are obtained with con- 
sumable carbon. steel insert rings 
slightly alloyed with silicon and man- 
ganese, 

The composition range preferred is 


as follows: 


EXAMPLE OF COMPOSITIONS of pipe base metal, insert ring material 


and weld metal in root pass of butt weld of deoxidized A-106 and not deoxidized A-53 


steel pipe listed below 
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1 CONSUMABLE INSERT RING 
shown being placed into pipe joint pre- 
Paratory to welding 


4 BUBBLING IN ROOT PASS weld 
made by inert-gas tungsten-arc welding 
in deoxidized steel shown here 








Modification of these compositions 
as lower silicon and somewhat higher 
aluminum contents can provide equal- 


ly as satisfactory characteristics. 


TABLE 2 


COMPOSITIONS of wrought 








2 SKETCH ILLUSTRATES 


location of consumable insert ring for 


eccentric 


welding in fixed (5G) pipe position 


5§ OUTSIDE, INSIDE DIAMETERS (left 


on A-53 pipe made with consumable insert 


like this 


In inert-gas tungsten-are welding of 
the root pass with insert rings. the 
weld puddle consists of approximate ly 
25 to 35 percent of molten insert ring 
material and the balance molten base 
metal. Thus. the root pass weld con 
lower silicon 


tains a considerably 


content than the insert ring material 


iron base metal, insert ring material and 


weld metal in root pass of butt weld compared here 
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3 POROSITY, BUBBLING 


root pass of carbon steel weld made by 


result in 


inert-gas tungsten-arc welding 


and right, respectively) of root pass weld 


ring containing 0.59 percent silicon look 


but a somewhat higher silicon con 
tent than the pipe base metal. For 
deoxidized and “not” deoxidized steel 
erades, this is illustrated in Table 1 
Che compositions of the weld metal 
fall within the requirements of the 
applicable ASTM pipe specifications, 
ind are sound metallurgically. 
Obviously. consumable insert rings 
for fully deoxidized steel grades 
would require a somewhat lower sili 
con (or aluminum) content than 
rimmed or less deoxidized steel 


Wher 


insert ring is the primary deoxidizer, 


silicon in the consumable 
the following minimum amounts of 


silicon in the insert ring are consid- 





ered desirable for inert-gas welding 


of the root pass: 





0.05 
st 5 


Over 0.15 





The presence of aluminum and/or 
other deoxidizers in the pipe and 
insert ring metal may modify the 
values in the above tabulation. 

Photographs of the root pass on 
the outside diameter and inside diam 
eter sides on A-53 (not deoxidized) 
pipe (0.17 percent carbon. 0.02 per 
cent silicon, and 0.002 percent alumi- 
num) and A-106 (deoxidized) pipe 
(0.21 percent carbon. 0.14 percent 

6 OUTSIDE, INSIDE DIAMETERS of root pass weld on A-106 (deoxidized) pipe 


made with consumable insert ring containing 0.49 percent silicon shown above 


silicon, and 9.002) per cut alumi- 
num) inert-gas tungste. welded 
with a consumable i: sert rine are 
illustrated in Figs. 5 an! 6. Purging 


of the pipe inside was not do 


Sound lds are readily obt: 


even on Wie * jron pions by 


gas tungsten-.at rool-y 


with consuinable insoit 1 





over 0.35 percent silicon. i! 

appearances of inert-gas tunes 

root pass weld deposits on wrot 

iron made with and without inser! 
rings are shown in Fig. 7. In Tabb 
2. the chemical compositions of the 
root pass weld are compared with the 
wrought iron base metal and insert 
ring material. 

Application of inert-gas tungsten- 
are root-pass welding is becoming 
particularly desirable on small diam- 
eter tubing carrying liquids or gases 

7 WELD APPEARANCE of inert-gas tungsten-arc root pass weld on wrought iron at high pressures or corrosives. Pres 
pipe welded with and without insert rings (insert ring with 0.53 percent silicon) ent applications include small valves 


8 ROOT PASS weld appearance on 13 9 ROOT PASS weld appearance in 1/3 10 CROSS-SECTION of weld on 14 
in. tubing made by inert-gas_ tungsten- in. tubing made by inert-gas tungsten- in. tubing made with insert ring in hor- 
arc welding without insert rings arc welding with consumable insert rings izontal fixed welding position 
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TABLE 3 
6 in. Schedule 40 (6.625 in. OD 





COSTS ARE COMPARED for welding carbon steel piping* using three 
0.28 in. wall) 


different techniques. Assume that pipe is 





Repair time** 
inding and 
ling) 





for high 


systems, small diameter pressure cyl- 


pressure systems, exhaust 


inders, oil compressors, etc.. involv- 
ing tubing with diameters as small 
as Vo in OD 

Backing 


able or unsuitable due to the restric 


rings would be undesir 
tion offered to normal flow. To ob- 
tain full penetration and a uniform 
weld bead along the inside diameter 
hy shielded 


oxvacetylene welding is difficult. even 


metal-are welding o1 


with expert need we lders 








Inert-gas tungsten-are welding pro 
vides the best assurance of weld uni- 
formity and soundness. However, dif 
ficulties due to bubbling are encoun 
tered. In the 


therefore, the use of the silicon-modi 


small tubing sizes. 


fied consumable insert rings seems 
essential. In addition to avoiding bub 
bling, the insert rings assist in ob- 
taining sound welds of uniform weld 
‘ 
{ 


contour. Fig. 8 illustrates the appear 


ance of 14 in. welds made by inert 


gas tungsten-are root-pass welding 


11. FOR 
ING with 
rings, these joint designs are 


WELDING 
consumable 


TUB- 


insert 


recommended 





Flat-land bevel 


U bevel 
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without insert rings. In Fig. 9 the 


same material has been inert-gas 
tungsten-are root-pass welded with a 
consumable silicon-bearing steel in- 
sert ring. 

A cross-section of a weld in Y% in. 
tubing made with an insert ring in 
fixed 


the horizontal welding posi 


tion is shown in Fig. 10 


How to Prepare Bevels 


Although consumable insert rings 
can be used satisfactorily with vari 
ous major bevel preparations normal 
ly used on pipe and tube joints, the 
bevel end preparations illustrated in 
Fig. 11 are 


particular, the “flat-land” bevel with 


generally preferred. In 


a 3/32 in. land thickness has consist 


ently produced very — satisfactory 


Nevertheless, 


involving 


thinner land 
0.040 in. 


results 
preparations 
thicknesses and J-bevel preparations 
are readily welded. 

The savings obtained from the use 
of insert rings is considerably greater 
than the cost of the rings. Weld re- 
pairs are 


extremely expensive and 


may amount to 5 to 20 percent of 
the overall welding cost. Thus, mini 
mizing or eliminating repairs is of 
utmost importance. Design engineers 
specifying joint designs and mate- 
rials should primarily specify those 
methods which make it as easy as 
possible for the welder to produce a 
sound weld. Otherwise. welding costs 
and repairs may far offset the saving 
gained from sound engineering de 


; + 
sic 
sign. 4 





New Apartment Building To 


IMPERIAL HOUSE .. . pace- 
setter in apartment building air 
conditioning 


Be Cooled 


By Central Fan-Coil System 


BY LEWIS SMITH 


Heatina Enaine er 


THE NEW Imperial House, now undet 
construction, is the largest apartment 
building to be built in New York 
City with air conditioning incorpo 
rated in its structure. Thirty stories 
high, the building has 2000 rooms 
and occupies a full city block. 

The trend in New York City until 
recently has been toward the use of 
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“through-the-wall” self-contained 
compressor units in each room. How- 
ever, with a project the size of Im- 
perial House. the maintenance of 
1660 of these units would present a 
complex problem. 


looked with 


favor on a central system with fan- 


Hence. the owners 
coil units. This solution agreed with 
i cost analysis made by the consult- 
ing engineers on similar buildings in 


which a seven-vear life for the 


“through-the-wall” units and a 20- 
vear life for the central system was 
assumed. The analysis indicated that 
the central system would be more 


economical. 


Cool Exterior Zones Only 


With no interior spaces requiring 
cooling to make them comfortable. it 
was not considered vital to provide 


standby service. Hence, a single 940 
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@ The trend in new apartment building is toward including 


air conditioning as an essential building service right at the 


construction stage—especially in New York City, where 96 


percent of all new apartment structures this year are being 


cooled (see August, page 44). The 30-story Imperial House, 


largest apartment building to be built in New York with air 


conditioning incorporated in its structure, will have its ex- 


terior areas cooled by fan-coil units supplied by a single 940 


ton centrifugal compressor. Heating requirements will be met 


by a two-zone (north and south) system which will use hot 


water as the heating medium. 


Mr. Smith, a frequent contributor to Heating, Piping & 


Air Conditioning, has had many years’ exper 


e in heating 


and air conditioning large buildings. He is r_,onsible for 


the development of heating systems which have been adopted 


by many apartment house projects in New York City and else- 


where. 


ton centrifugal compressor. driven by 
an 850 hp motor. was selected. To 
keep the compressor from. shutting 
down too often at light loads. the 
cooling tower fans are cvcled under 
control of a condenser water ther- 
mostat to maintain a high water tem- 


perature. 


To insure maximum quietness. the 


fan-coil units were selected to provide 
the required capacity for average 
conditions when operating on the in- 
termediate speed of the three-speed 
motors. Manual switches permit the 
tenants to select the speed for their 
own comfort. 

In winter. the low speed will pro- 
vide ample heating capacity. so the 
tenant can control his own tempera- 
tures the vear “round. The cooling 
capacity of these units operating at 
top speed for the living rooms is 11.- 
500 Btu per hr at 400 cfm. Bedroom 
units have a cooling capacity of 8300 
Btu per hr at 300 cfm. An outdoor 
air inlet is provided through the wall 


at each unit with a manual damper 

Bathrooms are on the interior. 
ventilated through an exhaust duct 
system with roof fans. and heated 
with 750 watt electric heaters to be 
used as desired. These heaters are on 
the tenant’s meter. Kitchens, which 
are on the outside. have steam con- 
vectors on a separate steam system 


with no provision for cooling. 


Steam Supplies Zone Converters 


Four steam boilers supply heating. 
each with a rated capacity of 45,000 
sq ft EDR. One of these serves as a 
reserve, 

The heating system is divided into 
two zones, north and south. A hot wa- 
ter converter is provided for each 
zone which is large enough to serve 
the entire building heating load in an 
emergency. Water temperature dur- 
ing the heating cycle is controlled by 


two valves in parallel to each con- 
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verter, operated in sequence from an 
outside thermostat and the water tem- 
perature, 

The 380 apartment units not only 
have exceptionally large rooms, but 
also have large numbers of rooms 
from four to eight per apartment. 
The building’s first floor is given over 
to a lobby, retail stores, and profes- 
sional offices. Above are 27 floors of 
apartments and two utility floors. 

The lobby has its own 20 ton pack- 
aged cooling unit. Condenser cooling 
water will be supplied to the shops on 
the first floor for whatever cooling 
equipment may be installed by the 
tenant. This water is to be handled 
on a separate circuit with its own 
pump because of the different hours 
and days of use. 

The heating and air conditioning 
systems were designed by Cosentini 
Associates. consulting engineers, and 
Raisler 
piping, 
and air conditioning) contractors. + 


are being installed by the 


Corp.. mechanical ‘heating, 
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the law 


and your profits 


JOHN F. MORRISSEY, author of this regular feature, is an 
attorney at law and has an extensive yractical business 
and legal background. This series is based on actual cases. 
All names are, however, fictitious. It should, of course, 
be remembered that the law varies in different states. 


Dangers of Faulty Installation 


Broaden Contractor’s Obligations 


WHAT puTIES and obligations does a 
contractor owe with regard to his 
workmanship to persons not parties 
to a contract? The following case 
illustrates a rule and an exception in 
answer to this question. 

Marshall Frame had leased a bowl- 
ing alley from Morr Building Corp. 
Shortly after taking possession of the 
premises, Frame ordered a_ large 
heating unit from the O. Verr Heat- 
ing Co. Without the consent of the 
Mort 


installed on the premises and paid 


Building Corp., the unit was 


for by Frame. 

On a cold night two weeks later, 
a part of the building near the heat- 
ing plant became ignited and_ the 
building was substantially damaged 
by fire. Morr, the property owner 
filed suit against both Frame and 
©. Verr Heating. 

The complaint charged that the 
unit had been negligently installed 
and, among other acts of carelessness, 
that it was not placed on a founda- 
tion of brick or stone and that cer- 
tain wooden parts of the building 
were not protected as was required 
by ordinances then in effect. 

The trial court dismissed the case 
against Frame, the tenant, but found 
O. Verr Heating guilty and awarded 
damages to Morr. 
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QO. Verr appealed the case to a 
higher court and argued that Mort 
had failed to present a valid case 
against the heating company. O. Vert 
told the court that it is a general 
and widely accepted rule of law that, 
where an independent contractor is 
employed to construct or install any 
eiven work or instrumentality, and 
has done so to the acceptance of the 
employing party, he is no longer 
liable to third persons for injuries 
received as a result of defective con- 
struction or installation. 

“Frame.” said O. Verr. “may be 
liable to Morr, as there was a con- 
tractual relationship between them. 
But we had no contract with nor any 
obligation to Morr.” 

It is true, the higher court said. 
that where a charge of negligence is 
based upon a breach of duty arising 
out of contractual relations, no cause 
of action arises in favor of one not 
a party to the contract. But, said the 
court, there are exceptions to this 
rule. 

An exception, cited by the court. 
will arise where one has, by sale or 
otherwise, put into circulation some 
imminently dangerous thing which is 
likely to cause injury to a third per- 
son or destruction to his property. 


This exception applies not only to 


sales but to the construction of struc 
tures imminently dangerous to life 
or property. There can be no ques 
tion of liability on the part of a con 
tractor if he has knowledge of a 
defect in the structure. 

But knowledge of a defect on the 
part of a contractor is not essential 
to the exception. Negligence on his 
part is sufficient to sustain liability. 
\ contractor continues liable where 
work is turned over by him in a man 
ner so negligently defective as to be 
dangerous to third persons. 

The higher court held that ther 
before the 
trial court to justify a finding that O. 


was sufficient evidence 
Verr Heating’s negligence caused the 


fire. In upholding the finding of 
against O. Verr, the court 


declared that 


“ouilty” 
a heating plant may 
be a dangerous instrumentality if not 
properly installed. and the care of 
installation should be commensurate 
with the danger to persons or prop 
erty. 

It can be seen in this case that. 
althovgh a contractor generally has 
no obligations with reference to his 
work to persons not parties to the 
contract, there is an exception in the 
case of resulting injury or destruc- 
tion which is almost as broad as the 
rule itself. aa 
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DATA FILE 


High Intensity 


Infrared 
Radiant Heating 


What is infrared radiation? 

How is radiant heat exchanged? 
What affects radiant heat transfer? 
How does radiation affect comfort? 


What are design considerations? 








What to Consider When Using 


Infrared Radiant Heaters for 


Comfort Heating Applications 


HIGH INTENSITY or high temperature radiant 
heaters are finding acceptance in many industrial 
and commercial comfort heating applications. 
This method of heating has been used for many 
years for industrial process heating in bake ovens, 
dryers, etc. In contrast with the conventional low 
tefnperature radiant heating panels, which often 
require utilization of the full floor or ceiling area 
to obtain sufficient heating capacity, the high 
intensity units are of relatively small area as 
they emit a much greater quantity of thermal 
radiation per unit of area. 

The high temperature radiant heating unit is 
frequently referred to as an “infrared” heater. 
They are infrared emitters as thermal radiation 
occurs principally in the infrared band of the 
electromagnetic radiation spectrum as will be 
seen later. All heated solids and liquids and 
some gases emit infrared rays. Thus, it follows 
that we are considering energy of the same na- 
ture as that emitted by conventional ceiling and 
floor panel heating systems except that it is intro- 
duced into the heated space at a much higher 
intensity. Because of the difference in intensity, 
some differences in application must be consid- 
ered. 

Some of the specitic applications in which these 
heating elements are being used for comfort heat- 
ing include spot heating in warehouses and in- 
dustrial shops; heating outdoor loading docks 
and stadium grandstands where the use of con- 
ventional heating systems is not practical; heat- 
ing high bay areas in which stratification with 
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conventional systems may be a problem, areas 
adjacent to large glass exposures to offset ra- 
diant losses to the cold glass surfaces, and spaces 
with high periodic infiltration loads; and in many 
cases, they are used in ordinary industrial heat- 
ing applications for which convection systems 
are most commonly used. In the latter applica- 
tion, the heaters warm both the human bodies 
and the floor surface by direct radiant heat ex- 
change. In this application they serve essentially 
the same function as the embedded piping in the 
conventional hot water panel heating system 
since they are the source of energy for the floor 
panel which re-radiates and transfers heat by con- 
vection to the heated space. They are perhaps 
better suited for some applications than others. 
The only limit to their application is fitting 
their heating characteristics to the needs of a 
particular space. 

Almost every source of energy is used in high in- 
tensity radiant heating units. Some are direct- 
fired and several means are used to convert the 
major portion of the energy in the flame to ra- 
diant energy. In some, the exterior surface of the 
combustion chamber is exposed to permit radiant 
heat transfer. In others, the fuel is burned on 
the surface of a suitable ceramic element which 
becomes the emitter of thermal radiation. The 
fuel in direct-fired units is generally gas. Coal 
and oil could be used with units properly de- 
signed for these fuels. However, the fuel and ash 
handling problem with coal would have to be 


solved. The salamander, which burns wood or 
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High intensity or "infrared" radiant 
heaters are being used more frequently 
in industrial and commercial comfort 
heating applications. In addition to their 
use for heating areas that cannot prac- 
tically be heated by systems delivering 
the greater part of their heat by convec- 
tion, they are being used in applications 
for which conventional hot water and 
warm air systems are normally used. 

In this report, the fundamentals of 
radiant heat transfer are presented with 
emphasis on their application to space 





heating applications. How to calculate 
radiant heat exchange, how radiant heat- 
ing affects comfort sensations, and what 
to consider when selecting and locating 
the radiant heating unit are some of the 
topics covered. While the energy in- 
volved in this type of heating is the same 
in nature as that emitted by convention- 
al hot water radiant panels, it is intro- 
duced into the space at a much higher 
intensity and some differences in appli- 
cation must be considered to provide 
acceptable comfort levels. 








coal, is the forerunner of the present day infra- 
red heater. Electric bulbs especially designed for 
this purpose are also used for radiant heating. 
These bulbs have long been used for process heat- 
ing and heat therapy and have only recently been 
applied for comfort heating 


In this report, the fundamentals of radiant heat 


Thermal Radiation — Its 


Thermal radiation is defined as the radiant 
energy emitted by a heated surface which depends 
solely upon the temperature of the body. Thermal 
radiation waves are similar in nature to other 
electromagnetic rays and differ from the very 
short cosmic rays and the very long waves of the 
radio broadcast band only in wave length. All of 
these waves travel at the speed of light. Thermal 
radiation comprises electromagnetic rays of wave 
lengths ranging from 0.3 microns (0.0000394 
in.) to 400 microns. The electromagnetic spec- 
trum and the thermal radiation portion of the 
spectrum are shown in Fig. 1. 

While all waves of the spectrum are of the 
same nature, their effects on bodies vary with 


the bodies’ ability to absorb, reflect, and transmit 
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transter are presented with emphasis on applica- 
tion of the high intensity radiant heaters to space 
heating and what must be considered when design 
ing for their use. A review of the eftects of ther- 
mal radiation on comfort sensations is also given 
and some simple rules of application based 


upon the information presented are included 


Nature and Exchange 


the incident waves. For example, X-rays are trans 
mitted in varying degrees by the tissue and bones 
of the body. Broadcast band waves are virtually 
all transmitted with no known eftect on the body. 
Visible and infrared waves are absorbed within 
a very short distance of the skin surface or any 
other absorbing surface and, upon absorption, pro- 
duce warming of the body 

Thermal radiation includes visible and infrared 
rays and to a limited extent ultraviolet waves 
The eye can perceive radiation in the very limited 
range of wave lengths of about 0.4 to 0.7 mi- 
crons. Infrared radiation comprises rays with 
wave lengths from 0.7 to 100 microns and more 
The infrared band the band of interest insofat 
as thermal radiation is concerned 


is sometimes 
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1 THERMAL RADIATION, which includes both visible 
and infrared waves, is but a part of the spectrum of the 
family of electromagnetic waves. The quantity and quality 
of thermal radiation depends solely upon the temperature of 
the surface emitting the radiation. All electromagnetic waves 


further subdivided into regions. The penetrating 
band — 0.7 to 3.0 microns — is also called the 
near infrared region because of its proximity to 
the wave length which is perceived by the eye as 
the color red. The non-penetrating band — 3.0 
microns and up — is also called the far infrared 
region. These designations have significance in 
engineering design only as an indication of the 
quality of radiation. Conventional heating 
panels emit their radiant energy in the far infrared 
region. High intensity units emit some energy in 
the near region — the amount emitted in this re- 
gion depends upon the heating element tempera- 
ture — and some in the visible region when the 


emission temperature is greater than 1000 F. 


Absorptivity and Emissivity 


A body that will absorb all of the incident 
thermal radiation is defined as a black body. This 
term arises from analogy with the visually black 


surface that absorbs all incident light waves. 


However, in thermal radiation the observed color 
of the body has little relationship with its ability 
to absorb radiation. For example, snow absorbs 
98.5 percent of the incident radiation emitted at 
normal temperatures while soot absorbs only 95 
percent of similar radiation. 

There is in nature no truly black body for ther- 
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are transmitted at the speed of light. All heated solids and 
liquids, and some gases emit thermal radiation. Conversely, 
these materials absorb a part of the visible and infrared 
waves and convert them to heat. At surface temperatures 
greater than 1000 F, a part of the radiation is visible 


mal radiation, however, the black body concept is 
useful in comparing the absorption of radiant en- 
ergy by different materials. Absorptivity is defined 
as the ratio of radiant energy absorbed by an ac- 
tual surface at a given temperature to that ab- 
sorbed by a black body at the same temperature. 

Solids and liquids absorb practically all of the 
thermal radiation penetrating the surface’ within 
a very thin layer. Electric conductors need a layer 
about 0.00004 in. thick for absorption. Electric 
nonconductors, in general, require a layer of about 
0.05 in. for complete absorption of the penetrat- 
ing radiation. Glass is an exception to this latter 
rule because a large percentage of the incident ra- 
diation is transmitted. In general, for most engi- 
neering materials no radiation is transmitted since 
absorption takes place in such a short thickness. 
The radiation which is not absorbed is reflected 
by the body to the surroundings. For all materials, 
except those that transmit radiation, the sum of 
the absorptivity and the reflectivity of the surface 
is equal to one. 

While a black body absorbs all incident radia- 
tion, it also emits radiation. A black body emits 
the maximum amount of thermal energy at any 
temperature. The radiation emitted by any other 
kind of surface at the same temperature will be 
less. The emissivity of a surface is the ratio of the 


INumerals refer to references listed on page 154 
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energy it emits to that emitted by a black body at 
the same temperature. Emissivities of materials 


common in space heating applications are listed 
in Table 1. The emissivity of most materials in- 
creases with an increase in the temperature of the 
material. 

Absorptivity and emissivity are approximately 
equal for most materials at the temperatures en- 
countered in practice. However, absorptivity de- 
pends upon the quality of the incident radiation 
as well as surface temperature. If the incident ra- 
diation is from a high temperature source, such as 
the sun, the emissivity and absorptivity may differ 
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2 THE EMISSIVE POWER or radiant energy generated 
at any wave length by a “black body” — the most efficient 
surface emitting thermal radiation — is shown here as a 
function of the temperature of the surface. As the tempera- 
ture of the surface increases, the emissive power increases 
and the wave length at which the maximum radiation occurs 
decreases. The total radiation emitted at any given tem- 
perature is equal to the area under the curve for that tem- 


markedly. For example, the absorptivity of white 
paper at normal temperatures is 0.96 whereas the 
absorptivity decreases to about 0.2 for solar radia- 
tion. The effect of the temperature of the source of 
radiant energy on absorptivity is given in Reference 


1 for several common engineering materials. 


Radiation from a Heated Surface 


The emissive power of a black body at any 
given wave length can be computed? by Planck's 
law of radiation. The emissive power of a black 
body is plotted as a function of wave length in 
Fig. 2 for various surface temperatures. As the 
temperature of the black surface is increased, the 
maximum radiation occurs at shorter wave lengths 
and has a much higher intensity. Also, an increas- 
ingly larger portion of the radiation occurs in the 
visible range. 

The wave length of maximum emissive power, 
the maximum intensity, and the total emissive 
power for black bodies are given in Table 2. The 
wave length at which the maximum occurs 1s 
found' from Wien’s displacement law. The prod- 
uct of the wave length at maximum intensity and 


the absolute temperature of the surface [degree 


Table 1 EMISSIVITIES of some materials commonly en- 


courtered in space heating are given here 





Surface 





Table 2 WAVE LENGTH at which a “black body” emits 
its maximum radiation depends upon its temperature as 
shown here. The maximum radiation at this wave length and 
the total emissive power are also given 





Temperature, Maximum intensity 
: Wave length of f radiation, 
max radiation, Btu per hr per 
F R microns per micron 
150 610 
$00 960 
1000 1460 
1500 1960 


1 ft | power 
a Stl) 

— ~ 
44 
.58 
66 


perature. An actual heater surface will emit less radiation 2000 2460 
4 400 6 
than a black body at any given temperature i ‘4 


12 
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Small radiating element 
+ located at height 3w above floor 
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stant 5216 microns (R). The maximum intensities 


deg F 460} equals the con- 
at two temperatures are in the ratio of the fifth 
power of the absolute temperatures. 

The total emissive power of the black surface 
is found as the area under the curves of Fig. 2. 
This quantity is of most interest and usefulness in 
design and is obtained from the Stefan-Boltzmann 
equation for total emissive power of a black body 
which 1s: 

ol ‘ 
where: 
E, Black body emissive power, Btu per hr per sq 


it per micron 


o Stefan-Boltzmann constant 0.1713 iO-$ Btu 


per hr per sq ft per R* 

absolute temperature of surface, R 

From the above, the ratio of the total emissive 
power of a black surface at two different tempera- 
tures is proportional to the ratio of the fourth 
powers of the absolute temperatures. 

For the actual surface, the emissive power is 


found by the relationship: 


where: 


é, = emissivity of the actual surface 
From this it is evident that the quality and quan- 
tity of radiation emitted per unit area by a radiant 


heater vary with the material of which the radiat- 
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3 CONFIGURATION  FAC- 
TOR of small areas on floor 
with respect to small radiating 
panel in ceiling indicate frac- 
tion of radiation emitted by 
heater that will be received by 
a small area of the floor. Radi- 
ation is emitted hemispherically 
from the surface, with the max- 
imum emitted perpendicular to 
the surface. As distance between 
heater and elemental area of 
floor increase, the radiation re- 
ceived by the floor decreases. 
For geometry shown, the frac- 
tion decreases from 3 percent 
of heater’s radiant capacity 
beneath the heater to less than 
1 percent at the perimeter 


Fraction of 
emitted radiation 
incident upon 
area w2 af floor 


ing element is constructed and the temperature to 
which it is heated. Direct-fired gas radiant heaters 
operate in the range from 750 to 1600 F and the 


electric bulb operates with a filament temperature 
near 4000 F. It follows that the electric heater 
emits a considerable portion of its radiation in the 
visible and near infrared regions. For this reason, 
it can be designed to serve the dual function of 
lighting and heating during periods when heat- 
ing is required. The higher temperature gas unit 
also emits in the visible range but only a small 


portion of its energy is emitted in this region. 


How to Calculate Heat Exchange 


The radiant heat transmission between two 
bodies may be determined from the relationship: 
q = of F,,A,(T,* -- T:') 

u he re. 

gq the net rate of radiant heat transfer, Btu per hr 
the interchange factor, a dimensionless factor 
which takes into account the emissivity of the 
surfaces involved in radiant heat exchange and 
the reflections and re-radiations between sur- 
faces 
the configuration factor, a dimensionless fac- 
tor expressing the fraction of radiation emitted 
by surface A, that is received by surface A, 


absolute temperature of the surfaces, R 
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Small radiating element 
located at height 3w above floor 
with face perpendicular to floor —_—_, 


4 CONFIGURATION  FAC- 
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TOR of a small area on floor 
with respect to a vertical radi- 





ating surface is shown here. 
With vertical surface, maximum 
radiation is received by floor 
surface at some distance from 
heater (approximately 2 w) 


Fraction of 
emitted radiation 





along line perpendicular to 
center of surface. Variation 
over area indicates need for 
carefully considering locatior 
of units to provide uniform 
heating of the floor surface 
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Interchange Factors 


The interchange factor or emissivity factor in 
the radiant heat exchange equation takes into ac- 
count the effect that the emissivity of the radiat, 
ing bodies have on the energy transfer. When the 
radiating bodies are black, this factor is one. For 
actual surfaces, the interchange factor is less than 
one and depends upon the emissivity and the 
shapes involved in the radiation transfer. 

When the emissivity, and therefore the absorp- 
tivity, is less than one, a portion of the incident 
radiation is absorbed by the surface and a portion 
reflected. The reflected rays in turn strike a second 
surface with a part being reflected and a part ab- 
sorbed. These reflections continue until all of the 
radiation is absorbed. In the actual case, a portion 
of the radiation emitted by a heater is absorbed 
and reflected by each body upon which its radia- 
tion falls or by each body that can “see” the heater. 
Thus, the human body, the primary target for the 
radiation, receives both direct waves from the 
heater and reflected waves from the floor, tools 
when present, etc. In practice, one may neglect 
reflection without introducing serious error if the 
absorptivity of the surfaces relevant to the prob- 
lem is 0.85 or larger. 

Interchange factors for some common heat ex- 


change surfaces have been evaluated. Some of 
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those of interest in infrared heating are as fol- 
lows: 


1) For radiant interchange between two bodies 
which are small as compared to the distance be- 
tween them!': 

F é 

or, the product of the emissivities of the two 
bodies. This factor is applicable to the radiation 
transfer between a radiant heater and the human 
body. When the emissivities of the enclosing sur 
faces exceed 0.93, this factor may also be used 
with reasonable accuracy’ to determine the gross 
heat transfer between large panels 

2) For radiant interchange between a small 
surface and a large enclosure’: 

F, é 
where e: is the emissivity of the small surface 
This factor is applicable to the interchange be- 
tween the human body and an enclosure the 
walls, glass areas, and ceiling. It also applies for 
radiant exchange between the heater and the en- 


closing surfaces 


Configuration Factors 


The configuration factor in the heat exchange 
equation takes into account the affect of shape 


and relative positions of the radiating surfaces on 


the radiant heat exchange. A heater emits the 





maximum intensity of radiation in a direction 
normal to its surface. For emission at other angles, 
the intensity varies approximately as the cosine of 
the angle between a perpendicular to the surface 
and the direction in which the radiation is emitted. 
Also, the radiation received by a surface varies in- 
versely as the square of the distance between the 
emitting body and the receiver when each is small 
as compared to the distance between them. Hence, 
if 1 unit of radiation is received by body A from 
body B when they are 10 ft apart, 4 units will 
be received by A when they are only 5 ft apart. 

The effects of these two factors related to the 
geometry of the problem are combined in the 
configuration factor. The symbol F,2 is interpreted 
as the fraction of energy emitted by surface A: 
that is received by surface Az. It can be shown that 
Fy2 Ai = Fa: Az. This is a useful relationship when 
determining factors for complex surfaces. 

Configuration factors for some geometries can 
be determined analytically, but for many surfaces, 
a graphical or mechanical integration process is 
necessary. The latter process is described in a 
number of references’. 

Configuration factors have been evaluated for 
a number of shapes and surface relationships com- 
monly found in practice. Using these data it is 
possible to determine the fraction of the radiation 
emitted by a small infrared heating element that 
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is received by the human body* and by planes 
parallel? or perpendicular’ to the heater surface. 

The configuration factors for a small element 
of heater surface with respect to a parallel surface 
are given in Fig. 3. The area shown is only one 
fourth of the total area irradiated by the heat- 
er. The factors for squares with sides of length 
w in the other quadrants can be found by sym- 
metry. It will be observed that the radiation re- 
ceived by elements of area w X w on the floor 
(when the radiating surface is mounted in the 
ceiling) diminishes as the distance between the 
heater and the area increases. To achieve uniform 
heating of the floor, the heaters must be spaced 
so that the radiation received from all heaters that 
can be “seen” will be a constant for each element 
of floor area. Furthermore, with fixed heater ca- 
pacity the spacing and mounting height must be 
varied to obtain the desired quantity of incident 
radiation. The latter will be influenced consider- 
ably by the radiation that can be tolerated by the 
individual in direct radiant heating applications, 
and by the heat loss of the space when heating 
an entire building. 

In Fig. 3, the mounting height is given as three 
times the length of the side of an elemental area 
on the floor. As the mounting height increases, the 
area of the floor receiving the indicated fraction 
of radiation also increases as the square of w. 


5 CONFIGURATION — FAC- 
YrORS for a man standing at the 
center of each square, show 
that subject receives less radia- 
tion than floor surface. These 
values apply to a subject stand- 
ing with a semi-profile exposed 
to heater, or seated with front 
semi-profile exposed. Compare 
with Fig. 3 and note that at 
perimeter positions subject re- 
ceives about the same radiation 
as the elemental area of the 


incident upon 
subject 


floor 
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Small radiating element mounted 
(2 ft above floor with face perpendicular to floor 
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a) Subject facing radiating element 














6 CONFIGURATION FACTORS for standing man with 
respect to a small wall panel are shown for two exposures 
of the subject. Compare with Fig. 5 and note that subject 
receives a smaller percentage of the radiation emitted from a 


Thus, the radiation received per sq ft of floor de- 
creases as would be anticipated from the square 
of the distance law. With mounting heights great- 
er than 30 ft, the elemental area on the floor be- 
comes too large to predict the uniformity of ra- 
diation with any degree of accuracy. The elemen- 
tal area for a 30 ft mounting height would be 100 
sq ft. For greater mounting heights, new factors 
should be evaluated using available data. This is 
done by determining the factor for the element 
of area beneath the heater and then repeating the 
process for successively larger numbers of squares 
of the same size. The sum of the factors for two 
squares is equivalent to the factor for a rectangle 
with dimensions w X 2w. 

The effect of spacing on the radiation received 
by an element of floor area w X w can be found 
by summing up the radiation received by the area 
from each heater that the area “sees”. For the 
geometry of Fig. 3 and assuming that all heaters 
have equal capacity, the radiation received by 
each area on the floor for spacings w, 2w, 3w, and 
4w is approximately 69, 17, 8, and 4 percent, 
respectively, of that emitted by one heater. The 
radiation received varies about as the square 
of the ratio of the spacing of the radiating ele- 
ments. That is, at a spacing of 2w, the radiation 
received is one-fourth that with a spacing of w. 
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b) Subject’s profile exposed to radiating element 


vertical panel at the same mounting height and that the 
maximum occurs at distance of about 2 w for case shown. 
Beneath heater, radiation received by subject is less than 
0.2 percent of that emitted by heater 


Fig. 4 gives factors for elemental floor areas 
when the radiating surface is perpendicular to the 
floor. This can be used to determine the factors 
for the radiation from a ceiling panel to a wall 
surface when this is needed. Conversely, Fig. 3 
can be used to determine the factor for radiation 
from a heater perpendicular to the floor to a near- 
by wall. It will be noted in Fig. 4 that a radiating 
surface located high in an outside wall will warm 
the perimeter of the floor to a very limited extent 
as less than 14 percent of the heater’s radiant ca- 
pacity will be received by an elemental area 

The configuration factor for the human body 
located at the center of the element of floor area 
with specific orientations to the heating surface 
are given in Figs. 5 and 6. These values were 
measured* by mechanical means using a dummy 
approximating a 165 lb, 5 ft 10 in. man as the sub- 
ject. Factors for other orientations of the body and 
for other distances between the radiating surfaces 
of an enclosure are given in Reference 4. These 
will be useful when determining the location of 
radiant heating elements for spot heating. 

The variation in uniformity of irradiation of 
the individual is similar to that for the floor sur 
face. However, the body receives about 1/3 as 
much radiation as the elemental floor area near the 
heater, and about the same amount at remote |lo- 
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Concentration = 5000 ppm 
Aur temperature = 60 F 
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| Partial pressure of water vapor = 0.1/2809 psia 








7 WATER VAPOR and carbon dioxide are two gases 
commonly present in industrial atmospheres that absorb 
radiation. Since radiation is absorbed progressively as it 
travels through the gas and selectively in various wave 
length bands, the absorptivity depends upon the tempera- 
ture of the emitting surface, the distance the radiation travels 
before striking the object to be heated, and the concentra- 
tion of the gas in the atmosphere. Absorptivity of these two 
gases is shown here for specific concentrations of each gas 
and several heater mounting heights and surface temperatures 


cations. When direct radiant heat transfer is de- 
pended upon for comfort, the radiation received 
by the subject is most important. The locations of 
the heating elements for spot heating should be 
selected with this in mind. 

The configuration factors for the body with re- 
spect to a heating surface perpendicular to the 
floor are given in Fig. 6. The maximum radiation 
received in this case occurs near the center of the 
total area shown. The effect of the change of an- 
gle between the heater and the body as one moves 
away from the surface is greater than the effect of 
the change in distance. It will be noted that the 
body receives a maximum amount of radiation 
when located about 8 ft from the radiating sur- 
face and on the normal to the surface. As distance 
is increased beyond this point, the radiation re- 
ceived decreases. Although configuration factors 
are not available for an inclined surface, the factor 
would be some value between those given in Figs. 


5 and 6 with the maximum value occurring closer 
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Table 3 — WATER VAPOR and carbon dioxide absorb 
radiant energy in limited wave length bands given here 





Water vapor Carbon dioxide 
Wave length Wave length 
range, microns na ft fange, microns 
1.7 to 2.0 »Ato 3 
2to 3 4 40to 4.8 
4.8to 8.5 1.5 to l 


12.0 to 30. 





Table 4 — ABSORPTIVITY of water vapor given in Fig. 7 
applies to a vapor pressure of 0.12809 psia. Dry bulb tem- 
peratures and relative humidities corresponding to this va- 
por pressure are given below 





Relative 
humidity 
percent 


Dry bulb 
temperature, 
41 3 100 
45.0 87 
$0.0 71 
$5.0 
60.0 


65.0 


70.0 





to the surface of the heater than it does for the 


conditions of Fig. 6. 


Water and CO Absorb Radiation 


With the above information, the knowledge of 
the temperatures involved, the radiant heat trans- 
fer to the body can be determined. This assumes 
that no radiation is lost between the emitting sur- 
face and the receiver. While most gases, air in- 
cluded, are for practical purposes transparent to 
thermal radiation, some gases absorb and emit ra- 
diation in certain limited wave lengths. Two ab- 
sorbing gases common in industrial atmospheres 
are carbon dioxide and water vapor. The bands 
in which these absorb radiation are given in Table 
3. Radiation is absorbed progressively* in these 
bands so that the absorptivity is a function of the 
effective length the radiation travels (known as 
the beam length) before being intercepted by the 
enclosing surfaces. Additionally, the absorptivity 
of a gas depends upon the volumetric concentra- 
tion of the gas or its partial pressure, and the tem- 
peratures of the gas and the emitting surface. 

For industrial heat transfer calculations, the to- 
tal absorptivity in all bands is of interest. The to- 
tal absorptivities have been determined for various 


concentrations, temperatures and beam lengths. 
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: 
60 


8 TOTAL ABSORPTIVITY of water vapor-carbon di- 
oxide mixture is less than sum of the absorptivities of the 
individual gases. Combined absorptivity is given here for 
the same conditions as stated in Fig. 7 


For an elemental emitting area, a good approxi- 
mation of the beam length is the distance between 
the surface and the floor. This has been used in 
subsequent calculations. 

The absorptivities of carbon dioxide and water 
vapor are given in Fig. 7 for several mounting 
heights, emission temperatures, and specific con- 
centrations of each gas. For water vapor, a partial 
pressure of 0.12809 psia has been assumed. This 
corresponds to an air temperature of 60 F and a 
relative humidity of 50 percent. Other air tem- 
peratures and corresponding relative humidities 
for the same partial pressure are given in Table 
i. In the case of carbon dioxide, the values shown 
apply only for an air temperature of 60 F as its 
absorptivity depends upon both the gas and the 


emission temperatures. The concentration assumed 


for carbon dioxide is the American Conference of 
Governmental Industrial Hygienists MAC value 
of 0.5 percent 

The absorption of low temperature radiation 
(500 F) is considerably greater than that for 
higher temperatures. This is because the major 
portion of the radiation emitted by a surface at 
500 F (See Fig. 2) occurs in the major absorption 
bands for water vapor (4.8 to 8.5 microns, and 
12.0 to 30.0 microns). If the absorptivity of water 
vapor for a particular installation is 0.10, 90 per 
cent of the radiation emitted by the heater will be 
transmitted and 10 percent will be absorbed. The 
absorbed radiant energy will be re-radiated by the 
vapor to the enclosure in an indoor installation, 
but it will reduce® the direct radiant energy fe- 
ceived by a body. Thus, gaseous absorption must 
be considered only when direct radiation is im- 
portant. This suggests that the radiant heater 
should be mounted as low as is practical to reduce 
the radiation lost by this means 

When both carbon dioxide and water vapor are 
present, the total gas absorptivity is less than the 
sum of the absorptivities of the two gases by a 
small amount. This is due to overlapping of the 
absorption bands of the two gases The total ab 
sorptivity of a carbon dioxide-water vapor-ait 
mixture at the conditions given in Fig. 7 is plotted 
in Fig. 8. These curves apply only to the specific 
conditions stated and the absorptivities at other 
conditions may be obtained from Reference 2. 

In most cases, only the absorption of water va- 
por will be significant as the carbon dioxide con- 
centration will usually be less than that for which 
the absorptivity has been determined. When only 
water vapor is present, the curves of Fig. 7 can be 
extended to other temperatures and humidities ac- 


cording to Table 4. 


Radiation and Comfort 


Infrared rays are primarily not destructive. Pro 
longed and intimate exposure’ of the eyes to in 
frared radiation can cause cataracts. Cataracts 
from this source have been observed in such oc- 
cupations as glass-blowing and foundry work 
The near infrared rays (1.0 to 2.0 microns espe 
cially) are transmitted by the lens and focused 
on the retina. These are most liable to cause 


retinal burns’ with exposures to intense radiation. 
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such as that from the sun, and other high tem- 
perature sources. In general, the intensities re- 
quired for comfort will be less than those causing 
eye damage. However, radiant heating units that 
emit a large quantity of their energy in these wave 
lengths should be located out of the subjects 
normal line of vision to prevent the possibility of 
excessive exposure 


The effect of radiation on the sensations of 
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warmth is of most interest in space heating appli- 
cations. These effects are discussed in detail in 
References 3, 8, 9, and 10. Some of the relation- 
ships of interest are presented here. 

The human skin absorbs infrared radiation al- 
most like a “black body”. The absorptivity for 
wave lengths greater than 2 microns is between 
0.97 and 0.98. Visible rays and the shorter infra- 
red waves are reflected to a much greater extent. 
For these waves, the absorptivity is about 0.75. 
For engineering problems an absorptivity of one 
may be used. 

Radiation at wavelengths greater than 2 mi- 


crons penetrates* the skin but is absorbed in less 
than 0.0008 in. Visible rays and the shorter infra- 


red waves travel somewhat deeper before being 
absorbed, but virtually all radiation is absorbed 
within 0.0012 in. These differences in penetration 
are responsible for the designations in Fig. 1. For 
either type of radiation, it is evident that the radi- 
ant energy warms the surface of the body. 
Studies have shown® that the minimum amounts 
of incident radiation required to produce a sen- 
sation of warmth varies with visible, penetrating 


and non-penetrating radiation. The quantities of 


incident radiation required to produce a sensation 
of warmth after a three second exposure vary in a 
3 to 2 to 1 ratio for the three types, respectively. 
That is, the skin is less sensitive to short exposures 
of the visible and penetrating waves than it is to 
the non-penetrating waves of the far infrared re- 
gion. Conversely, this can be interpreted to mean 
that a smaller quantity of the far infrared radia- 
tion is required to produce a sensation of comfort. 
For prolonged exposure, the total energy supplied 
to the body is the criterion that must be satisfied. 
Additional studies show* that a change in radia- 
tion of 0.00055 Btu per sq ft per second or about 
2 Btu per hr per sq ft will evoke a sensation of 
warmth. This emphasizes the importance of 
achieving as near uniform as possible radiation 
intensity if the subjects move about within the space 
and direct radiation is relied upon for comfort. 
The ultimate purpose of all heating is to pro- 
vide just the right environment for the subject so 
that the net body heat loss is that required for the 
body to achieve comfort. The body loses heat by 
three mechanisms: radiation, convection, and 
evaporation. Much is yet to be learned about the 
effect of each of these on comfort sensations to 
permit prediction of the exact amount of radiant 
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energy that must be supplied to the body at any 
given condition of dry-bulb temperature, wet-bulb 
temperature, and air speed. An approximation of 
the radiant energy necessary for comfort when the 
subject is exposed to various air temperatures can 
be obtained from the Raber and Hutchinson com- 
fort equation®. This equation is based upon body 
heat production and the radiative and convective 
losses in still air assuming the evaporative loss re- 
mains constant. This is derived for the heat pro- 
duction of a normally clothed sedentary individual 
assuming that a clothing temperature of 82.4 F 
is maintained. An adjustment is made in the ratio 
of radiation heat loss to convection heat loss to 
take the effect of air speed on convection heat loss 
into account in a limited way. The result of their 
analysis produces the following equation relating 
air temperature and mean radiant temperature. 
Ta + Turr = 140. 

Assuming this equation can be applied over a 
wide range of air temperatures, the direct radiant 
energy needed for comfort of a subject can be ob- 
tained for various temperatures of the air and 
surroundings. The quantity of heat that must be 
supplied by direct radiation is equal to the differ- 
ence between the radiation loss of the body to the 
surrounding cold surfaces and the radiation loss 
of the body at the mean radiant temperature re- 
quired for comfort as found from the Raber- 
Hutchinson equation. The direct radiation re- 
quired — as determined by this means — is listed 
in Table 5 for several air temperatures. The con- 
ditions assumed in determining these values in ad- 
dition to those involved in the derivation of the 
equation are: 

1) The clothed body has an area of 19.5 sq ft 
for radiant heat transfer. 

2) The unheated surface temperature or the 
temperature of the enclosing surfaces is equal to 
the air temperature. 

3) The emissivity of the surface of the clothing 
is 1.0. 

The values in Table 5 are given only as an ap- 
proximation of the total direct radiation require- 
ments for various air temperatures. If used for de- 
sign purposes, they should be used with consider- 
able judgment. For the working subject, these val- 
ues will be high since net body heat loss must in- 
crease to offset, in part, the increase in body heat 
production. For high air motion, the values will 
tend to be low, although air speed has been par- 
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tially accounted for. Another important consider- 
ation is the amount of the exposed surfaces — ex- 
posed walls, ceiling, and glass — seen by the sub- 
ject. One subject located so that he radiates to sev- 
eral walls and the ceiling will need more radia- 
tion than one located in the midst of other objects, 
such as equipment, that will be warmed by the di- 
rect radiation. 

The type of clothing worn by the individuals 
will also affect the direct radiant heat transfer 
required to provide a comfortable environment. 
With heavy clothing, the surface temperature will 
be lower and the body will lose less heat by radia- 
tion and convection to its surroundings. An excel- 
lent discussion of the effects of clothing on com- 
fort can be found in Reference 10. 

It is most desirable that the direct radiation be 
uniformly received by the subject for overall 
warmth and comfort. Irradiating the subject from 
one side with the proper intensity would provide 
sufficient heat at the expense of a toasted front 
side and a chilled back side. 

One other factor affecting comfort in radiant 
heated spaces that should be considered is the 
effect of radiation received" by the head. Studies 
in England have indicated that for conditions 
there, the incidence of discomfort in radiant 
heated spaces is closely associated with the eleva- 
tion of the mean radiant temperature (MRT) at 
head level above that for the unheated surfaces. 
On the basis of this investigation it was recom- 


Table 5 — TOTAL RADIATION heat transfer to a subject 
that is required to maintain comfort at various air tempera- 
tures based upon the Raber-Hutchinson comfort equation. 
These are only an approximation of the amount required 
and are limited by the conditions stated in the text 





Rate of direct radiation 
heat transfer requi 
| for comfort, Btu per hr 


Air and unheated | Required mean radiant 

surface temperature by equation, 
temperatures, F F 

40 100 1190 

45 95 880 

50 90 800 

35 85 585 

60 80 410 

65 75 210 

70 70 0 











mended that the elevation of MRT not exceed 4.0 
F. At this condition, the incidence of discomfort 
based upon uncomfortable warmth at the head 
was 8 percent and the incidence increased to 40 
percent at a 12 F elevation of MRT. Thus, it 
would be expected that complaints of excessive 
warmth of the head would increase as the air 
temperature maintained in a space is lowered be- 
cause the MRT must effectively increase to main- 
tain overall comfort of the body. This again 
points to the importance of distributing the heat- 
ing surface for uniform irradiation of the heated 
space. That is, a single high output unit providing 
the required average MRT in the space would 
cause local areas of high MRT and, thus, some 
discomfort. If a number of smaller units with the 
same total capacity are installed, a more uniform 
MRT will result and local hot spots will be 


eliminated. 


Some Considerations in Application 


As mentioned earlier, a number of radiant 
heating units are available. The direct-fired gas 
units are available with gross capacities ranging 
from 24,000 to 144,000 Btu per hr. Electric infra- 
red bulbs are available in a wide range of watt- 
ages. The capacity of the electric infrared heater 
depends upon the number of bulbs used in the 
assembly and their wattages. Some such heaters 
are available in capacities ranging from 3,400 Btu 
per hr to 13,600 Btu per hr. Higher capacities can 
be obtained with any type of unit by grouping 
heaters when this is desirable from the standpoint 
of distribution of the radiant surface and local 
radiation requirements. 

The portion of the gross capacity of the radiant 
heater that is delivered to the space as thermal 
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radiation will depend upon the success with 
which the convection losses from the heater are 
minimized. In the case of fuel fired units, the 
combustion efficiency will also be important in 
determining the radiant heating capacity. Re- 
ported values of radiant heating capacity for elec- 
tric infrared bulbs range from 65 to 80 percent. 
That is, from 65 to 80 percent of the electrical 
energy supplied to the bulb will be transmitted 
to the space as thermal radiation. The radiant ca- 
pacity for some direct-fired gas units has been re- 
ported’* as being about 60 percent of gross ca- 
pacity. 

The desirability of minimizing the convection 
loss from the radiant heaters is evident because 
of the height at which they are usually mounted. 


151 





Since they are not equipped with air distribution 
devices, the heat lost by convection rises and 
stratification occurs beneath the roof of the struc- 
ture. This heat does not contribute to the comfort 
of the occupied space except through warming of 
the ceiling or underside of the roof which reduces 
to some extent the radiative loss of the occupants. 
Where infiltration rates or ventilation rates are 
very high and the incoming air enters near the 
floor, the convection portion of the heaters capac- 
ity will contribute little to the space comfort. 


Reflectors Change Radiation Pattern 


In most available radiant heating devices, the 
radiant waves are concentrated by means of re- 
flectors. This tends to increase the intensity of 
radiation beamed at the floor and to limit the area 
irradiated by the heater at any given mounting 
height. Furthermore, it will tend to limit the radi- 
ant heat exchange with the cold surfaces of the 
enclosure thereby reducing the heat loss of the 
space. 

The effect of the reflector on the configuration 
factors shown in Figs. 3 through 6 will be appre- 
ciable for good reflector design. In computing the 
configuration factors, it is assumed that the radia- 
tion is received from a plane surface radiating in 
all directions from its surface. For locations im- 
mediately beneath the unit in the case of ceiling 
mounted heaters or for locations within a few 
feet of a heater with vertical radiating surface, 
these factors will represent a reasonable approxi- 
mation of the true configuration factor. They will 
be in error on the low side, but by a rather small 
amount since the reflected waves represent a small 
part of the total radiation from the surface. As 
the subject moves further from the centerline of 
the unit, the discrepancy will become increasingly 
greater on the high side as the subject will receive 
less radiation than would be indicated by the 


configuration factor. 


Spot Heating with Radiant Units 


The applications of radiant heating mentioned 


earlier—spot heating in warehouses, loading 
areas etc. and complete heating of an industrial 
shop—must be treated somewhat differently in 
design. In the case of spot heating, the heater lo- 


cation and radiant capacity must be fitted to the 
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needs of the individual or individuals to be 
heated. From Fig. 5 and 6, it is evident that a 
small portion of the radiant energy emitted is 
actually used to warm the subject. For the condi- 
tions shown, the maximum utilization of direct 
radiation amounts to 1 percent. Some additional 
radiation will contribute to comfort as a result of 
radiation and convection from other surfaces that 
are warmed, but this form of heating is rela- 
tively inefficient by comparison with usual stand- 
ards. However, since comfort can be achieved 
without heating the entire enclosure to a com- 
fortable temperature, the cost of spot heating by 
this means will be less than that for other systems. 

For economy when heating open areas, such as 
areas near doors or on open loading docks, the 
radiant heaters should be located so that they 
beam a minimum amount of radiation in the di- 
rection of the open air while providing the re- 
quired intensity on a subject working tn the area. 
For example, on a loading dock much is to be 
gained by locating the radiant heater at the outer 
edge of the dock and beaming the rays back 
toward the building proper. In this way the sur- 
rounding surface will be warmed and will con- 
tribute to the overall comfort level and the direct 
heat loss to the surroundings will be minimized. 

In an interior location that is to be spot heated, 
the use of several heaters will produce a more 
comfortable environment and may require less 
heater capacity than when a large single heater is 
employed. For example, with ceiling mounted 
heaters, a subject receives a maximum amount of 
radiation from the heater when he ts at some dis 
tance from the heater rather than when he ts di- 
rectly beneath it. This is because only the top of 
the head and shoulders receive radiation when he 
is under the unit. For a heater located 12 ft above 
the floor, a standing subject receivest the maxt- 
mum thermal radiation when he is about 5 ft 
from the center of the heater. At this position he 
receives about 1.2 percent of the energy emitted 
by the heater. When immediately beneath the 
heater, he receives only half as much radiation 
For a given required radiant heat transfer to the 
subject, the radiant capacity for one heater lo- 
cated immediately above the subject, would be 
twice that required when the heater was situated 
5 ft in front of the subject. If two heaters were 


used, one five feet in front of the subject and one 
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five feet behind the subject, the total capacity re- 
quired would also be one-half that for the heater 
located overhead, but each heater would have a 
capacity one-fourth that of the overhead unit. Ad- 
ditionally, the heating would be more uniform. 
For vertical panels that emit their maximum 
radiant energy parallel to the floor, the total heat- 
ing capacity will be required whether the subject 
is irradiated only from the front or from both the 
front and back. For a fixed heater capacity, the 
distance between heater and subject must be 
varied to obtain the required heating of the sub- 
ject. The fraction of radiant capacity received by 
the subject can be varied over much wider limits 
with horizontal radiation than it can with the 
panels located in the ceiling. Both the mounting 
height of the heater and the distance between the 
subject and heater affect the total radiation re- 
ceived. For example, with the heater located 4 ft 
above the floor and 2 ft from the subject, the sub- 
ject receives‘ about 30 percent of the radiant en- 
ergy emitted by the heater. If the subject moves to 
a distance of 12 feet from the heater he will re- 
ceive only 1 percent of the radiation emitted. 
Thus, some care must be exercised when locating 
vertical panels to provide optimum heating of the 
subject. With the maximum intensity of radiation 
emitted horizontally, the incidence of discomfort 
due to warming the head will be minimized as the 


head will receive less radiant energy. 


Radiant Heating of Large Spaces 


When heating an entire space by means of ra- 
diant heaters, the comfort of the space is gov- 
erned by two factors; the direct radiation received 
by the subject from every heater that his body 
“sees, and the warming of the air in the space 
that results from convection heat transfer from 
the floor and other surfaces that are heated. A 
balance must be achieved between the two heat- 
ing effects within which the body can adjust to at 
tain comfort. Where infiltration rates are high, 
direct radiation should be depended upon for 
attainment of comfort to minimize the cost of 
heating the infiltrating air. The maximum ventila- 
tion rate for which this will be successful must yet 
be determined. At very high air change rates due 
to industrial ventilation, consideration should be 
given to the use of a makeup air system to temper 


the incoming air required tO maintain a suitable 
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pressure balance. This may also be necessary when 
direct-fired heaters are used to assure proper vent- 
ing of the flue gases. Where infiltration is a mini- 
mum, the air temperature will more closely ap- 
proximate normal room air temperatures and the 
direct radiation to the subject can be reduced 

In present designs for enclosed spaces, such as 
crane bays, garages, machine shops, etc. the heat 
loss of the space is calculated as it would be for 
conventional heating systems taking into account 
the air temperature that will be maintained in the 
space. In general, a lower design indoor tempera- 
ture would be permissible. The total capacity of 
the units is selected to equal this heat loss. This 
has been found to produce acceptable’* results. 

Some general rules to follow in locating units 
for good distribution and utilization are 

1) Locate at least one row of heaters arranged 
for uniform distribution along each exposed wall 
to offset radiant losses in this area and to compen 
sate for infiltration and heat transmission through 
the wall and floor. 

2) Treat the areas near doors that will be 
opened periodically to permit large amounts of 
infiltration as a spot heating problem so that the 
direct radiation gains to the workers will effec 
tively offset the reduced air temperature 

3) Locate the remainder of units in a pattern 
that will achieve uniform distribution of radia 
tion in spaces normally occupied 

1) Avoid locating units where structural mem 
bers and machinery will cast cold shadows on the 
subject. The infrared waves will be absorbed or 
reflected so that they do not reach the subject 

5) Watch placement so that combustible ma 
terials and sensitive equipment are not overheated 
by either direct radiant heat transfer or by contact 
with the heater. Shielding with aluminum sheets 
will provide protection from radiation 

6) When heaters emit a large portion of their 
radiant energy in the visible and near infrared 
regions, avoid direct irradiation of glass surfaces. 
Glass will transmit about 75 percent of the inci- 
dent radiation at these wave lengths. In the far 
infrared region, only 5 to 10 percent ts trans 


mitted. 


How They Are Controlled 


The control of direct radiant heating systems 


is accomplished** in two ways. A simple on-off 
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control is sometimes used for this purpose. Heat 
demand is supplied either on a scheduled basis 
during working hours or at the discretion of the 
foreman. Information as to the success of this 
type of control is unknown. However, since radia- 
tion plays an important part in the sensation of 
warmth, it would seem that control by this means 
would not be too desirable. It is quite likely, espe- 
cially in spot heating applications, that this type 
of control would lead to other than comfortable 
conditions the greater part of the time. Under 
conditions that would cause overheating with the 
unit On, it is possible that radiation to the cold 
surfaces with it off would cause underheating. 
This would be tempered only by heat storage in 
the floor and equipment since the radiant 
heater is essentially a low-mass rapid response 
unit. Suitable adjustment of comfort could be 
made by the subjects by changing their location 
with respect to the heating unit. However, this 
assumes that the work station is not fixed or that 
the distance between the subject and heater can 
be varied by changing the elevation of the heater. 

The second means of control employed—espe- 
cially in spaces which are completely heated by 
radiant heaters—is an ordinary room thermostat 
with suitable radiation shielding. The thermostat 
is set to maintain either a predetermined air tem- 
perature in the occupied space or perhaps the 
temperature which is found by experience to pro- 
duce the most comfortable condition. This type of 
control will tend to compensate for shortcomings 
in design since the air temperature can be raised 
or lowered to adjust for the direct radiation ac- 
tually received by the subjects. Some consideration 
should be given to zoning with this type of con- 
trol where widely different infiltration losses or 
radiation losses to cold surfaces occur. The fluc- 
tuations in air temperature with heater operation 
will likely be small due to the flywheel effect 
of the floor and surrounding surfaces. In extreme 
exposures, the change in mean radiant tempera- 
ture when the units are turned off may produce 
discomfort. Zone control would tend to overcome 


the effects of this. 


Operating Costs 


Only limited evidence is presently available to 
estimate differences in the operating cost of the 
radiant heaters and conventional systems. In 
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some cases reported, the cost is considerably less 
than estimates for other types of heating. In others 
the costs are about the same or somewhat higher 
than those for conventional systems. This latter 
agrees with experience with conventional low 
temperature panels. The lower costs are likely to 
occur when the air temperature is reduced and 
comfort maintained by increasing the mean radi- 
ant temperature. The cost of warming infiltration 
air will be lowered by this means. 


Use Insulation For Minimum Cost 


It should be noted that following good princi- 
ples of insulating will be as advantageous with 
this type of heating as it is with any. Where the 
walls are irradiated by the heaters, a reflective 
type of insulation will minimize the heat losses. 
Aluminum foil, aluminum paint, or even galva- 
nized sheet iron (emissivity ranges from 0.25 to 
0.28 depending upon degree of oxidation) will 
serve to reduce these losses. When normal air 
temperatures are maintained, batt or blanket in- 
sulations will be needed if minimum operating 
cost is desired. These also contribute to comfort 
as they increase the interior surface temperature. 
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EXTRUDED ALUMINUM GRILLES 


eaturing trim, attractive straight- 

line styling, Tuttle & Bailey's 
IMPERIALINE Extruded Aluminum 
Grilles are the answer to architectural 
demands for air distribution equipment 
that will harmonize with, or accent, 
linear design concepts. Universal 
application, where fixed bar settings 
meet performance requirements, they 
may be used on the supply or return 
portions of heating, cooling or venti- 
lating systems and are ideal for ceiling, 
sidewall, floor or sill installation. 


4” Gat ellen Gene IMPERIALINE Grilles can be sup- 

plied as single units up to 72” in length 
or as butted sections where long, con- 
tinuous runs are desired. They are avail- 
able in widths of 142”, 2”, 3”, 4”, etc., 
up to 18”. The standard flat and beveled 


margin designs are shown at left. 
oe... ' 
- Grille bars can be furnished set straight, 
2" BEVELED MARGIN (FLUSH) deflected 15° or 30°. Adjustable rear 


CEP deflection bars and face-operated vol- 
ume control dampers are available 


lor complete imformation, see your 
nearest Tuttle & Bailey Representative 
or write us direct 


1” BEVELED MARGIN 
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division of Allied Thermal Corp. New Britain, Connecticut 


Tuttle & Bailey Pacific, Incorporated, City of Industry, California 





THE COMPRESSOR FOR QUIET AIR CONDITIONING 


In the B&G Compressor, creative designing, plus precision manufac- 
ture, has established an entirely new standard of performance... 
smoother, quieter, with minimum vibration. This new conception of 
compressor design creates a unit basically superior because it is bas- 
ically simpler. 

The photograph above illustrates one of the precision manufactur- 
ing operations. A machine specially designed and built for the pur- 
pose bores and faces compressor crankcases with extreme accuracy. 
In fact, all the tolerances from one end of the compressor to the other 
add up to an incredibly small figure. All major parts are made in the 
BeG plant...resulting in a compressor unmatched for efficiency and 
smooth operation. 

A B&G Compressor seldom needs servicing but when it does, usually 
all the parts needed can be carried in two hands. All units have one 
bore diameter...the piston and rod assembly and valve and cylinder 
assembly will handle 95°% of all repairs. 

Send for complete specification and application data 
on B&G Air Conditioning and Refrigeration Equipment. 


Cut-away of BaG Compressor shows BR F L L & Gs 7 E TT 
py > 7 tpn, . All B&G i. 

age Liquid ers and Condensing Units 

are equipped with this new-design com- c oO M P A N 


pressor, Dept. RFY-5, Morton Grove, Daa: 


Canadian Licensee: S. A. Armstrong, Lid., 1400 O'Conner Drive, Toronto 16, Ontario 


A FULL LINE OF REFRIGERATION AND AIR CONDITIONING “PACKAGES” AND COMPONENTS 


pm | SAS eee 


B&G Package Liquid Cooler B&G Evaporator B&G Centrifugal Pump B&G Condenser 
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Why the zinc stays on a Bethcon sheet 


You can put Bethcon galvanized steel sheets through the 
toughest kind of forming without flaking or peeling of the 
zinc coating. Snap locks, Pittsburgh locks, or your own 
special seams—they're all the same to a Bethcon sheet! 

That's because Bethcon is galvanized in Bethlehem’s con- 
tinuous lines, which bond the zine extra-tightly to the base 
metal. With a Bethcon sheet, you'll find that the coating 
will go wherever the base metal goes, and come out just as 
sound as it started 

There's another advantage in Bethcon, too: the remark- 


able combination of ductility and strength in the sheet. This 


stems from the special annealing cycle in the continuous 
line. Bethcon sheets are neither too soft nor too stiff, but 
just right for easy workability and a sturdy end-product 

You can specify Bethcon in cut lengths or coils, ina wi le 
variety of gages, with either copper-bearing (Beth-Cu-Loy 
or plain open-hearth steel as the base metal. Our nearest 


district office will be glad to furnish additional details about 


Bethcon, or write direct to us at the address below 


COMPANY, BETHLEHEM, PA. 


rane 


I s on 


BETHLEHEM STEEI 


BETHLEHEM STEEL ii 
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AIR CONDITIONING and 
| REFRIGERATION 
JY 7 SERVICEMEN! DEALERS! 
Lo, CONTRACTORS! 


WIN A GEN-U-WINE 
MOTH-EATEN 
MOOSEHEAD! 


(Extra supply of moths upon demand) 


You, by gum, can be the FIRST in your neck of the 
woods to own this 100% priceless trophy .. . 

BUT 
If you win it and don’t want it, you’ll have to accept 
the alternate prize, which is a $500.00 U.S. Savings 
Bond... much less exciting from a real connoisseur’s 
point of view. 


Anyway, it’s your decision to make . . . if you enter the big new contest sponsored by Ucon Brand Refrigerants. 


The moosehead is the first prize. There are 65 (count ’em) 65 other jim dandy awards... 


5 Second Prizes: A HEADLESS BEARSKIN RUG 


(or a $100.00 U.S. Savings Bond) 


10 Third Prizes: A 6X6 FOOT FROZEN NORTH LAND CLAIM 
(or a $50.00 U.S. Savings Bond) 


50 Fourth Prizes: A 100-LB. PACKET OF SOURDOUGH 


(or a $25.00 U.S. Savings Bond, if you like your dough sweeter) 


STAKE YOUR CLAIM NOW...HERE’S HOW! First, CONTEST RULES 
run like mad down to your nearest UCON Refrigerant whole 
saler. When you've caught your breath, look for UCON IKE’s 
picture on the special contest display, and whip out an entry 
blank. Complete the statement on the blank (in eleven words 
more or less), print your name and address (and the whole- 
saler’s) on the blank... drop your entry in the box. 


(The lawyer says we have to have them) 

This contest is open to all air conditioning and refrig- 
eration contractors, dealers and servicemen during the 
contest period: November 2, 1959 through January 30, 
1960. Employees of Union Carbide Chemicals Com- 
pany, Ansul Chemical Company, their subsidiaries and 
agencies are not eligible to enter the contest. UCON 
THE WINNING NAMES will be announced shortly after Refrigerant wholesalers are also ineligible—but will 
the contest’s conclusion. If you're a winner, both you and be 
your wholesaler will receive duplicate prizes. And even if you 
don’t win one of the frabjous top prizes, you'll get a FREE 
Ucon Refrigerants Tie Clip—the coolest thing that ever hap- 
pened to a cravat. We mean, like, nobody loses! 


awarded duplicate prizes if their names appear on 
prize-winning entries. Winners will be announced by 


mail within a few weeks following the contest. 


“ON Brand Refriaeran r anvufa j 
exclusive sales agent UcON Bro Refrige ts ore mo tured by 


° UNION CARBIDE CHEMICALS COMPANY—D ivi: 


t 42n t., New York 17, N.Y 


Ex ve Sales Agent to Air Conditioning and Refrigeration Wh 


product BRAND ANSUL CHEMICAL COMPANY, Marinette, Wisconsin 
retrigerants 


UCON ond UNION CARBIDE are registered trade marks of Union Carb 
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maintain 
CONSTANT 
LIQUID LEVELS 
for ALL 
FLOODED SYSTEMS 


with the SPORLAN 
LEVEL-MASTER CONTROL ZA. 












































Modulated flow action...not ON or OFF 


The LMC is a combination of a standard The insert bulb controlling the liquid level 
Sporlan thermostatic expansion valve and 
a Level-Master Element. 
sists of an insert bulb containing a low wat- 


has no moving parts... is not a mechanical 


The element con- float device. 

ee re It can be easily and economically installed 

tage heater. It assures a positive liquid level : 
directly in the shell, accumulator or liquid 


control for all flooded systems. 


The LMC feeds with a modulated flow, and 
maintains a constant liquid level to meet 
varying load conditions. 


leg of any coil designed for flooded operation, 
whether it be a new or converted installation. 
The bulb must be in direct contact with 
the refrigerant. 


Regardless of application or refrigerant, get Peak Performance 
on all flooded systems with the Sporlan LMC 


For complete details on the Sporlan LMC, ask your Sporlan Wholesaler for Bulletin 60-15. 
1034-1050 


Anniversary eee 


Our 25 Sth 


SPORLAN vaive company 


7525 SUSSEX AVENUE ST. LOUIS 17, MO 





EXPORT DEPT 85 BROAD STREET NEW YORK 4, A 
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OFA 
LANDMARK 


Ling om CCOMOIMY. .- 160 tons of 


Republic Steel Pipe installed in Cleveland’s new East Ohio Building 


The Gorman-Lavelle Plumbing and Heating Company installed 

Republic Steel Pipe in this new Cleveland landmark. Steel pipe— 

STEEL PIPE 160 tons of it—because steel pipe is good for the life of a build- 

iS FIRST CHOICE ing, and costs considerably less initially. Republic Steel Pipe— 
because Gorman-Lavelle demands the highest possible degree of 


- = ne 
@ Low cost with durability workability. 
e Strength unexcelled for safety ae : .* 
Chat workability is assured by Republic's constant quality con- 
e Formable— bends readily > ; ; . 
trol. You profit from easier bending, cutting, and threading. And, 
e Weldable— easily, strongly : : 
you can rely on the strength of steel for long, unsupported runs; 
Threads smoothly, cleanly 
on the availability of steel for minimum variation in delivery; on 
e Sound joints, welded or coupled >: 
the tight galvanized coating of Republic Steel Pipe for stubborn 
e Grades, finishes for all purposes 
resistance to corrosion and fabrication damage. 
e Available everywhere from stock 


Learn more about the many outstanding economies that are 
INSIST ON PIPE yours with Republic Steel Pipe. Your local Republic distributor 
MADE IN U.S.A. carries sizes and grades for every purpose. Contact him for com- 
plete information or write Republic Steel Corporation, Dept 

HP-7521, 1441 Republic Building, Cleveland 1, Ohio. 


CALL YOUR LOCAL REPUBLIC DISTRIBUTOR FOR QUICK DELIVERY OF STEEL PIPE 


(De. REPUBLIC Gteel Pipe 
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THE UNITS: All Type 20 fan-coil units are a space-saving recessed or free-standing. Remotaire units are excep- 
9” thin and 25” low with individual-room-unit control tionally quiet because of slow-speed motors (1,050 rpm 
for complete operating flexibility. They’re available in max.), large coil surface and filter area, heavy insula- 
three convenient models and four practical sizes, either tion, no reactors or autotransformers. 





electrical characteristics 


motor input nameplate locked rotor power 
watts amps amps factor 


shaded pole motors 


permanent split capacitor motors 
36 on 

98 

1.15 

1.80 


note: based on 115/1/60 power supply, motor at high speed, 
basic controls 
With solenoid valves, add 0.2 nameplate amperes and 
11 watts 









<7 om! 
Test-Rated for Quietness Test-Rated for Humidity Control 
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IMPORTANT! 


DON'T OVERLOOK ELECTRICAL 
CHARACTERISTICS WHEN YOU 
SPECIFY FAN-COIL UNITS 


You'll save both wiring and operating costs 


Significant savings result when you choose fan- 
coil units with permanent split capacitor (psc) 
motors. By using American-Standard Type 20 
Remotaire year ’round air conditioning units, you 
can choose either psc motors (optional) or shaded- 
pole motors (standard). Specify the optional psc 
motors, and you can expect the following savings: 


Initial cost is low, because low current input of 
permanent split capacitor motors allows more 
units to be installed on each fused circuit—saving 
on wiring, switch gear and panel boards. By spec- 
ifying psc motors in any of the four individual 
sizes of Type 20 Remotaire units, only half the 
number of current-carrying circuits are needed, as 
when shaded pole motors are used. 


Operating cost is low, because of the careful 
matching of motor to fan load, high power factor 
and low power consumption (watts). 


Here's a specific example in an office building 
with 400 units each of 400 cfm capacity. At 1,050 
rpm and 115v, single phase, 60 cycles, the power 
input for the size 400 Type 20 is 108 watts with 


the standard shaded pole motor; 72 watts with 
the optional psc motor. Therefore, with the psc 
motor, the power saving is 36 watts per unit or 
14.4 KW for the 400 units. A saving of 14.4 KW 
amounts to 144 KWHRS energy ‘saved per 10- 
hour day. In a 250-day business year, total energy 
saved is 36,000 KWHRS. The saving, at $.02 
per KWHR, is $720 a year. The extra cost for 
psc motors would be recovered in about 4 years. 
Thereafter you save $720 a year. 

All American-Standard 60-cycle motors used in 
Type 20 units include six-pole electrical con- 
struction, three built-in speeds with four simple 
color-coded leads. 

Type 20 Remotaire units are part of a hydronic* 
system in which the same small-diameter, flexible 
pipes carry hot water for heating and chilled 
water for cooling from a central boiler-chiller 
team to these under-the-window fan-coil units. 

For a full description, see your American- 
Standard representative or write AMERICAN- 
STANDARD, PLUMBING AND HEATING DIVISION, 
40 W. 40 St., New York 18, N. Y. 


*Hydronics—the science of heating and cooling with water 


Axunscan-Standard and Standard” are trademarks of American Radiator & Standard Sanitary Corporatio 


American-Standard 


PLUMBING AND HEATING DIVISION 
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Waste Handl 


Gases and Vapors 


Waste and toxic gases e vapor 
recovery and recondensation e 
vacuum distillation e gas blow- 
ing e low vacuum e refrigerants 


fase 
s 


Water Cooled Units 


See the CAVITATOR 





Clear Liquids 


Surface drainage e tank car un- 
loading e process wastes e vis- 
cous liquids e acids: sulphuric, 
hydrochloric, acetic e spent 
caustic brine e cyanides e tank 
farm drainage 


Series 3000 


SaPyr 

an 

—JU yt} 
ty 

Pe 


ee 
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Unique Designs 


at booth 1156, Exposition of 


Chemical Industries, New York City, Nov. 30-Dec. 4 


y s 


oMsy 
s 


B 


"tomn* 


Pumps and Waste Treatment Equipment 
2000-5 N. Ruby St., Melrose Park, Illinois 


- 


ng...Presolved? 


Pa ~ 


Solids and Semi-solids 


Heavy, bulky, dry materials e 
acid slurries e sand e ashes e 
powdered coal e cracking cata- 
lysts e sludges e pulp 


Slurries 


Liquids with ashes, fly ash, cin- 
ders, coal particles, catalysts, 
coke, sand, glass e tar e paint 
© pigments e adhesives e abra- 
sives e molten sulphur e cane 
juice e black liquor 


Transporter 


Shone® Ejectors 


ipa 


Pneu-Pumps 








Package Shone 


Right now you may be puzzling over a particular waste handling 
job—which type of pump to use and whether pneumatic or 
electric; corrosion problems; reclaimable materials; precautions 
for hazardous wastes; and a dozen other considerations. Han- 
dling wastes is tricky, takes a know-how all its own. 


For 61 years, Yeomans has been solving waste and drainage 
problems throughout industry. Once in a while, Yeomans engi- 
neers bump into a new twist, but usually the job is one that 
has been worked out time and again. 


Chances are, your own problem is already solved. Why not 
contact your Yeomans engineer-representative and find out. 
He brings you a wealth of experience, plus types of equipment 
unique in the field. If you don’t already know him, look in 
Sweet's Catalog or in the yellow pages of the telephone book 
under ‘‘Pumps.”’ 
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SPLIT-BODY LEVEL PRESSURE DIAPHRAGM 
VALVES CONTROLLERS REGULATORS CONTROL VALVES 


KEEP A FIRM HAND ON FLUID CONTROL 
WITH K&M VALVES ALL ALONG THE LINE 


From the complete display on the K & M shelf, you can THREE TECHNICAL BULLETINS GIVE THE IMPORTANT 
select the best type of valve for every control job in the FACTS AND FIGURES. THEY'RE YOURS FOR THE ASKING. 
process line. You can, in fact, standardize entirely on K&M. 

That means simplified specification, ordering, maintenance. 


Especially maintenance. K & M engineers have put 
consistent design emphasis on field interchangeability of 
components. In a pinch, you can “borrow” an inner valve 
or a topworks assembly from a pressure regulator for use 
with a diaphragm motor valve. That’s what we mean by 
interchangeability. 


And because the K & M line is so diverse and inclusive, 
our field representatives are free to make unbiased sugges- 
tions on the type of valve best suited to your requirements. 
That can often mean substantial dollar savings all along 
the- process line. 


KIELEY & MUELLER, INCORPORATED 


Our 79th Year Oldest Pressure and Level Control Valve Manufacturer 
64 Genung Street, Middletown, New York 
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BE CONFIDENT 


that your decision on space heating is Right!! 


Pigg oe ‘ 2 
i a gs ok ge Wi <a 
\ 


. Before you select, check with... 


NATIONAL 
ON 


nl , 
ie re) x ¢ 


first in the space heating industry 


Only National ‘‘Universal” heaters give you exclusive 
custom-designed or conventional packaged heaters .. . 
guaranteed 80% operating efficiency . . . heat and corrosion 
resistant metals throughout all units . . . gas, oil 

or combination fuel burners . . . the largest selection 

of models and sizes to fit every space 

heating requirement. 


Before you select—Check National! You owe 
it to yourself and the company you 
represent, to make the right decision. 


Series ITD —Model H 
Capacity, 400,000 
to 3,500,000 BTU'S 


Select with confidence! 


et nscnmner awe win- NATIONAL HEATER COMPANY, INC. 


2475 DOSWELL AVE., ST. PAUL 8, MINN., TELEPHONE: MIDWAY 6-9631 
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HI-DISCHARGE 


¢ HI-CAPACITY 


Hinged hous- 


ing 
ready access 


permits 
to damper 
and drive 
Unit ts accessi- 
ble from build- 
ing interior 


..new JENN-AIR “HI-D” 
Power Roof Exhausters 


When specifications call for an exhaust 
fan with BIG air moving capacity, they 
call for Jenn-Air’s new “Hi-D” Power 
Exhausters. Designed in both axial and 
centrifugal wheel models, these belt 
drive units offer capacity ratings in a 
broad range from 480 to 28,650 cfm. 

In addition to high capacity, Jenn- 
Air “Hi-D” Exhausters provide these 
important design features: 


@ Wheel is above motor to 
combine high discharge point with an 
overall installed height lower than any 
comparably-rated exhauster 


located 


@ Non-overloading wheel, made of 
heavy gauge aluminum, is dynamically 
and statically balanced in the Jenn-Air 
Sound Laboratory. 

e Exclusive guide vane construction 


improves air moving efficiency while 
minimizing turbulence and noise. 


e Adjustable motor pulley permits 
speed variation 


e Totally enclosed motor and tubular 
drive assembly feature permanently 
pre-lubricated ball bearings 
Motor is effectively cooled by air 
stream 


sealed, 


e Bird guard of heavy gauge stainless 
steel is an integral part of every unit 


@ Maintenance-free aluminum housing 
provides strength without weight 


The HAB Series of “Hi-D” Ex- 
hausters (axial blade) gives highest air- 
per-dollar value in short duct runs 
where static pressures are negligible 
The HCB Series (centrifugal wheel) 
effectively overcomes static pressures 
and is usually preferred for long duct 
runs. Its smaller diameter permits a 
corresponding reduction in duct size. 


Member Air Moving and Conditioning Association 


j s #9 
, 2% 
ao © at 
Bet-drive 
axial “+)-Discoharge 


Cyt 


Jenn-Air Products Company, Inc. 
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Ben drive 
Centritugal “+-Diecharge 
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Direct-drive 
centritugal 


Bel drive 
centritugal 
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JENN-AIR 


All- 
Aluminum 


LOW-CONTOUR 


RELIEF 
VENTS 





For fresh air intakes or pressure re- 
lief within buildings, specify Jenn-Air 
relief vents. These high-discharge units 
are designed in seven sizes built to 
handle from 356 to 18,350 cubic feet 
per minute. Weather proof, bird proof 
Jenn-Air relief vents eliminate un- 
sightly goosenecks and hoods 

Specially designed hinge on housing 
permits ready access to damper. Simple 
locking mechanism keeps unit tightly 
closed 

Ask your Jenn-Air representative for 
performance and dimensional data on 
the complete line of Jenn-Air Power 
Exhausters and Relief Vents 


‘JENN-AIR 


Olrect-drive 


axial 


* 1102 Stadium Drive, indianapolis 7, indiana 


167 





ptumouncing 
NEW 
WATERLOO Catalog* 


@ Fully illustrated 
® Color keyed for easy reference REGISTERS cence 


VOLUME 
CONTROL 
D 
DOor VENTILATORS AMPERs 


® Contains complete 
data on wide range line of 
grilles and registers 


This new 58-page Catalog 

gives you information you need on 
Waterloo’s complete line of 

return and supply registers, extruded 
aluminum Airline grilles, 

removable core grilles, volume control 
dampers and door ventilators. 

Each type of unit is well illustrated 
and keyed in color for quick 
reference. The catalog contains many 


recent design developments. 


, aie WATERLOO 


comprehensive gi 


WATERLOO REGISTER COMPANY, INC. 


P.O. BOX 72, WATERLOO, IOWA 


EQUIPMENT 
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IS MOVING | ., AIR YOUR PROBLEM? 


aT 
ae 


because ee are 
designed to fit 


your special needs! 





BARRY blowers represent the most depend- 
able and economical solution to your air 
moving problems. BARRY can supply you 
with exactly the right blower for you" 
specific application—all types and sizes 
from 6” to 73” impellor diameter. BARRY 
will give you speedy delivery on any unit 
assuring you of “‘on schedule”’ completion 
of your project. For fastest service and 
highest quality centrifugal fan equipment 
—always specify BARRY! 


Barry will be happy to quote 
on your specific Centrifugal Fan 


Problem! Write Dept. $-3101 


BARRY BLOWER CO. 


member of air moving and 
3100 CALIFORNIA ST. N. E., MINNEAPOLIS 18, MINN. 


conditioning association inc. = i. 
Wsee4 
FC VENTILATING FANS e INDUCED DRAFT FANS « STEEL PLATE FANS « FAN WHEELS AND SCROLLS ¢ BBC VENTILATION FANS « FORCED DRAFT FANS « FUME EXHAUST FANS 
e UTILITY EXHAUSTERS e BELTED VENTILATING SETS e MATERIAL HANDLING FANS e MEDIUM PRESSURE BLOWERS « SPECIAL APPLICATION 
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Save time, labor and money with 


feo} felee 
SONOAIRDUCT. 
FIBRE DUCT 


rica’s Best Selling 


. 
é 
a + . 


Taylor University, 
Upland, Indiana; Oris Eash, 
Fort Wayne, Ind., architect 


Dallas, Texas; Stone Company, 
sub-contractor, Dallas 





Permanent Troop Housing, Fort 
Campbell, Ky.; Arthur C. Harpring 
Co., heating, Louisville, Ky 


Fibre Duct 


For slab perimeter heating and 
combination heating and cooling 


SONOAIRDUCT, the original fibre duct, 
has proven to be the most dependable for 
satisfactory performance. Over the years, 
SONOAIRDUCT has been widely ac- 
cepted by builders and contractors for all 
types of slab perimeter system installa- 
tions in residences, shopping centers, 
motels, schools, churches and industrial 
facilities. Its use permits savings on both 
initial cost and installation without 
lowering the quality of construction. The 
long lengths are easy to handle and level 
fast. There are no sharp, cutting edges, 
and it will not crack, chip or break when 
dropped. Every piece is usable! 


SONOAIRDUCT is made in 23 sizes—2” 
to 36” L.D., in standard shipping lengths 
of 18’. Special sizes are also available. 
Can be cut to exact lengths with a hand 
saw. Meets and exceeds F.H.A. criteria 
and test requirements for products in this 
category. Free installation manual sent on 


request. See our catalog in Sweet's. 


For complete information and prices, 
write— 


SONOCO PRODUCTS COMPANY 


Heating, Piping 


SONOCO 
Construstion Products 


& Ain 


Stoneybrooke Estates, Inc., 
Warwick, Va., recreation center 
Ralph Huskey, heating contractor 


Permanent Housing, Fort Benning 
Ga.; Southern Air Contracting, Inc., 
Columbus, Ga., heating contractor 


Je a 
Onell = 


> 


10-ton residential heat pump installation, 
Greensboro, N. C. Dick & Kirkman 


mechonical contractors 


Hartsville, S.C 
La Puente, Cal 
Fremont, Cal 
Montclair, N. J 
Akron, Indiana 
Longview, Texas 
Atlanta, Ga 
Brantford, Ont 
Mexico, D. F 
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HailAlR 
Custom Sade 


SQUARE and RECTANGULAR 


AIR DIFFUSERS 





air diftusers e titers e exnausters 
Sold ex vely by tatives for 
AIR DEVICES INC. 
185 MADISON AVENUE, NEW YORK 16, WN. Y. 
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Custom made in unlimited air patterns, AGITAIR square 
and rectangular air diffusers suit all job conditions... 
blend perfectly with any interior design. 

These AGITAIR diffusers need not be centrally 
located. They assure draftless, noiseless, equalized air 
distribution from any location in the ceiling or side wall. 


Write for Catalog R107 for complete data 
on these Agitair Diffusers 











Free-Flexing Expansion Joints 











ama ida . 


Ow 


Controlled-Flexing Expansion Joints 





Hinged Expansion Joints 








ao? 


be v- 
RN Wr 


Flexible Connectors 


Balanced Expansion Joints 
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Low-Pressure 
Expansion Compensators 








High-Pressure 
Expansion Compensators 




















THE COMPLETE LINE TO TAKE CARE 
OF ANY KIND OF PIPE MOTION 


For hinged or any other type of standard or special sion joints that you can install and forget — plus ex- 
expansion joints — your best bet is FLEXONICS., pansion compensators, flexible connectors, the all-new 
Here's where you'll find the equipment, the experience, FLEXONICS pipe alignment guides and other piping 
the skill to take care of any kind of pipe motion prob- accessories. 

lem. Here’s where you benefit from more research . . . 

more metallurgical care . . . more service . . . and now Today—write for your copy of the Flexonics 
standard stock sizes for quick delivery from five 
FLEXONICS warehouses. They all add up to expan- 


Expansion Joint Design Guide 
of valuable information. 


er Expansion Jc t Ma facturers Association 


. : 
count’ NN 


EXPANSION JOINTS 


FLEXONICS CORPORATION +1391 SOUTH THIRD AVENUE - MAYWOOD, ILLINOIS 


Divisions 
INDUSTRIAL HOSE + EXPANSION JOINT - BELLOWS - AERONAUTICAL - AUTOMOTIVE 
Fiexonics Research Laboratories, Elgin, Iilinois 
In Canada: Flexonics Corporation of Canada, Limited, Brampton, Ontario 
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All Pilots Fit All Main Valve Sizes 
Downtime, Maintenance. 
I nventory Reduced 





Differential 
Pressure 


Back Pressure 


~——_ 
= 
= 


REMOTE CONTROL Panel 


Air Adjusted Pilots 


Remote Control! Panel 


Let’s start off by admitting there’s no 
such thing as a “maintenance-free” 
regulating valve. Any valve that auto- 
matically controls temperatures 01 
pressures within close limits can b« 
affected by dirt in steam lines. 

If trouble does develop, engineers 
want a regulator they can get back on 
the line — fast. That’s one reason why 
more engineers are standardizing on 
Spence Regulating Valves with exter- 
nally mounted pilots. The simple test 
of disconnecting the external bends 
establishes whether the trouble is in 
the main valve or the pilot. 

If the main valve is the trouble spot, 


Heating & Air Conditioning 


Pipine 


it can be maintained without removing 
the valve body from the line. If the 
pilot is the trouble spot, it is easily re- 
moved for cleaning. However, if pro- 
duction downtime is a strong factor, 
the fastest method is to install a spare 
pilot and it is inexpensive 

All Spence pilots fit all sizes of 
Spence main valves. If you have twenty 
pressure regulators, for instance, all you 
need is one spare pilot. It will fit all 
main valve sizes from 4” to 12” 

Another advantage of the Spence 
design is the external pilot is inter 
You can change the fun 


© by merely changing 


changeable 
tion of a regula! 


November 59 


Combination Pressure 
and Temperature 





the pilot. In many plants this can rep 
resent an important factor in reduced 
inventory costs because you only carry 
a few inexpensive extra pilots instead 
Obviously, 


there is also a considerable savings in 


of complete regulators 
labor costs when a valve can be con 
verted, in the line, from a te mpcrature 
regulator to any one of various pressure 
regulators 
Phe pictures above 
Spence’s wide line of automatic regu 
lators. For more information write for 
Bulletin TI 
SPENCE ENGINEERING COMPANY, INC. 
Walden, New York SE-148 


show a few of 





Look for this... 
on SOLDER END Valves, too 


... make sure of long, reliable service TIE 


ae 


Solder Ends... Socket Ends . . . Screwed Ends 
. .. Flanged Ends. Whatever the lines call for, 
you can have the known assurance of quality 
and economy for which the Jenkins Diamond 
trade-mark stands. ASK your Jenkins Distrib- 
utor, or write us for Folder 198-A about 
Jenkins Solder End Valves — Globes, Gates 
and Checks — that cover all your needs. 
Jenkins Bros., 100 Park Ave., New York 17. 


JENKINS VALVES @ 








Copy of this layout No. 13 will be sent on request 
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EQUIPMENT DEVELOPMENTS. ... 





reviews of Recent Tre 


zine St., Louisville 11, Ky. 

Fittings include 90 and 45 deg el 
bows. tees, with flanged or grooved 
ends in sizes 8, 10, and 12 in.: made 
of light-wall carbon steel with fabri 


LPVE 


cated lining of 


Aluminum Fittings... 
...for Schedules 10 and 40 pip 
Speedline Div., Horace T. Potts Co., 
Erie Ave. & “D” St., Philadelphia 
4, Pa. 

Fittings include 45 and 90 deg el 
bows, caps, eccentric and concentri¢ 
joints may 


be butt or sor ket welded with align- 


reducers and stub ends: 


ing connectors. 


Dust Collector... 
...for use in cement plant applica 
tions American Standard Industrial 
Div.. Detroit 32. Mich 

Contains 15 in. vertical steel inlet 
tubes; outlet tubes tapered to reduce 
plugging and to provide optimun 


collection efficiency 


Pipe Joint... 

Provides seal that cannot be 
broken by 
according to manufacturer 
A. Knight Co., Dept. HPA 
YQ. (). 


solvents or heat 
Maurice 
Akron 


acids, 


Does not 


mv dt. 


require melting pots. as 
fame or heat: complete information ~~ ae 
bulletin “1813-L7 on ' 


in company 


request 


Variable Speed Drive... 


featuring separate motor con 
Plastic Lined Fittings... 
. .rated al 190 | and 175 ps test 


Turns Plastics. Inc.. 


2929 Maga 


struction and horizontal assembly 
Sterling Electric Motors, Inc., Dept 
HPAC, 5401 Tel graph Rd., Los 
Angeles 22. 


pressure—Tube 


Div. of Chemetron ( orp.. 
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Literature See page 194 


Available in ly 


speeds from Lo00 


through 30 hp 
with output 
1.2 rpm; speed variations from 

to 10:1. Bulletin “195” available on 


req ue st 


Compensating Flue System 
.designed with twin damper rs 
Eclipse Fuel Engineering Co... 1139 

Rockford, Ill 


Developed for blast-fired gas fur 


Buchanan St 


nace, boiler or other heating device 
with minimum of LO cu ft of air for 
each LOOO Btu of fuel burned: all air 
required by combustion system is re 
placed by new air entering sleeve 
opening through roof; system is self 


balancing dampet design permits 


simultaneous opening and closing of 
flue outlet and air inlet: system does 
not require wall openings, special 
ductwork. or open doors and win 


dows 


Centrifugal Blower... 
...for cooling electric equipment 
{merican Standard Industrial Di 
Detroit 32. Mich 
For applications 


where nomina 


imbient temperatures can be antici 
pated ; operates alt O00 rpm using 


115 v. 


230 v. single phase, 60/50 evele cur 


single phase, 60/50 cycle or 


rent: delivers 106 cfm of air 
ind 20 cfm ¢ 


WG stati pressure 


stati pressure 





EQUIPMENT DEVELOPMENTS forced plastic, including filter shell: 


Picitad open tank construction enables in- 





spection without disassembly: sizes 


range from 216 to 618 sq ft. 


rv 


Gate Valves... 
-designed to handle — corrosive 
fluids—Lunkenheimer Co. Waverly 


& Beekman Sts. Cincinnati 1A. O 


Duct Liner... 

..With glass fiber resistance coat- 
ing —Gustin-Bacon Mfg. Co.. 210 
LOth St... Kansas City, Mo. 


Duct liner conforms with all re 


Available in 1. to & in. sizes with 
screwed or flanged ends: rated from 


175 to 225 |b for water. oil. or gas 


quirements of National Board of Fire 


<a ciTtemREI 5 Underwriters Bulletin Nos. 90-A and 


90-B and other fire code require 


.)) a ments ; permanently stamped with 


MASTER CONTROLLER density and flame spread classifica 


fl 3 


tion 


Combustion Control... 

..proportions process or combus 
tion rate to load demand—Cleveland 
Controls, Inc.. 1111 Brookpark Rd., 
Cleveland 9, O. 

Sensitivity of instrument is ad 
justable to accuracy of 1 percent of 
control set point; models for control- 


ling steam available in standard Hinged Closure... 


anges of O 10. 20 OO 4 . . . 
ranges of 0 to 930, to | und 7 ...featuring simplicity of design, 


to SG0 psi and for controlling tem- . f 
“ase 0 


installation, according to 

’ S Ta0 . 
peratures up to 790 F. manufacturer—-Tube Turn Plastics, 
Inc., Div. of Chemetron Corp., 2929 


Vagazine St., Louisville 11, Ky. 
Water Filters... Consists of hub installed with sin- 


..-for industrial process applica ole circumferential weld and hinged 


tions B-1-F Industries, Ine... 345 cover or cap; hinge is integral part 
Harris Ave., Providence. R. 1. of closure; sizes 8 in. and larger can- 


Construction is of fiber glass rein- not be opened under high pressure. 
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Electronic Indicator... 

..to indicate values of flow, liquid 
level, temperature. pH, pressure 
position, input action, percents of 
O., CO... H,.—Hays Corp., 800 F 
Sth St.. Michigan City. Ind. 

Features include 4.4 sec pointer 
travel over full scale with 300 deg 
indication and total scale length of 
128, in.: product specification sheet 


*59-B721” available on request. 


Air Cooled Condensers... 

..in 1 to 300 ton sizes—Halstead 
A Vite hell. Li lic nople, Pa 

Lower silhouettes results from hori 
zontal mounting of fan and coils: 
fans are 4+ blade and deep pitch, em- 
bossed fins are aluminum with die 
formed collars mechanically bonded 


to 5, in. OD seamless copper tubing 


Gas Fired Heater... 

.for small stores. offices. and class 
rooms—Carrier Corp., Syracuse 1. 
V. ) 

With capacity of 30,000 Btu per 


hr: has 24 v thermostat controls and 
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BaW LECTROSONIC 


A New Name for Carbon Steel Heat Exchanger Tubing 


Dependability Proved by Five Years’ Extensive Field Service 
You get substantial savings with this sounder, more uniform tubing 


B&W LECTROSONIC—a new name for heat exchanger 
tubing—is manufactured under the most exacting meth- 
ods of quality control in the industry, to give you new 
standards of dimensional exactness and uniformity, 
ease of installation, and dependability—plus dollar- 
saving economy! 

You can save on installation time. Every tube fits right 


and rolls in easily because it’s uniform in size and toler- 


ances. It bends easily with the weld in any position. 


The weld is checked five ways—including 100% ultra- 


sonic inspection—to give assurance of dependability. 


This superior quality tubing was developed to meet the 
needs of the petrochemical industry for a dependable 
electric resistance welded carbon steel tube that is easily 
workable, strong, and less costly than seamless tubing 
formerly required. 

B&W LECTROSONIC Tubing is available now either 
direct or through distributors. 

Write today for B&W Bulletin TB-431 for full in- 
formation—or call your nearest B&W District Sales 
Office. The Babcock & Wilcox Company, Tubular Prod- 
ucts Division, Beaver Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 





TA-9033-WP4 


TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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EQUIPMENT DEVELOPMENTS 


Continued 





low voltage transformer as standard 
equipment; specifications and details 
in bulletin “46T98.” 


Vent Exhauster... 


.to remove flue gases from unit 
heaters to outdoors through building 
wall—Reznor Mfg. Co., 51 Union St., 
Vercer 8, Pa. 

For heaters with 25,000 to 300,000 
Btu) per hr input; requires short 
length of 4 in. vent pipe; volume of 
vases exhausted controlled by built-in 


resistors, 


Package Burner... 
axial 
draft fan 


flow. hol- 
Faber 


Washing- 


..integrated with 
fore ed 


Engineering Co.. 240 W. 


low. shaft 


ton St., Norristown, Pa. 
Features fuel input by wide range 
mechanical oil 


steam atomizing or 


burners and or fixed ring gas burn- 
er, capacities to 50,000 Ib of steam 
per hr; has 1750 rpm motor; de 
scriptive catalog “59-1" available on 


request. 


Duct Insulation... 
..-for wide range of temperatures 
Baldwin-Ehret-Hill, Ine... 500 


Breunig Ave., Trenton 2, NJ. 


Available in densities from 3 to & 
lb per cu ft with variety of surface 
for temperatures from sub 


150 F; felt insulation avail 


facings: 
zero to 
able in thicknesses from 1 to 4 in. 
and in sizes from 24, 30, 36, or 48 in. 


long by 12 or 24 in. wide. 


Pipe Adapter... 

..increases pipe holding capacity 
iW heeler Vig. Corp., Ross Rd.., {sh- 
tabula, O. 

Used with power drive to cut 214 
in. through 4 in. pipe; will handle 
pipe through 4 in. in diam for man- 
ual cutting, threading operations in 
conjunction with 2 in. or larger pipe 


vise. 


Fuel Use Computer... 
...for automatically recording aver- 
under all 
weather HRB-Singer. 
Inc., 90 Schureman St. Neu 


wick, NJ. 


Key components are 


ize fuel consumption 
conditions 


Bruns- 


evlinder 
shaped analog, roof-top unit and re- 
cording console of portable type- 
writer size; roof unit is connected to 
lead-in 


recorder hy way of single 


wire. 


Integral HP Motors... 
Reliance I lec : 
24701 Eu- 


..In one to 250 hp 
tric «& Engineering Ce.. 
clid Ave.. Cleveland 17, O. 


Heating. 


Piping & Air Conditioning, 


Features low inertia, fast accelerat- 
ing rotor; may be specified in all 
has 40 


C temperature rise, continuous duty 


standard speeds and voltages; 


15 percent service factor. 


mes, eee at 


Oxygen Analyzer... 


-analyzes, records and/or indi- 


cates oxygen content of gas or sup- 
pressed range applications Hays 
Corp., 800 E. 8th St.. Michigan City 
14, Ind. 

Where oxygen content of gas is 30 
percent or less, minimum instrument 
span is 1 percent; where oxygen con- 
tent is greater than 30 percent, mini- 
mum span is 2 percent; accuracy 1s 


» 


2 percent of scale; sensitive to 


changes of 0.02 percent oxveen.,. 


Check Valve... 
...for all 
pneumatic Quality Con 


trol ( Orp.. 7315 WH. Wilson Ave.. Chi 


types of hydraulic and 


svstems 


caZzo +] - 
full flow 


erating pressures up to s000 psi: pro- 


Designed to allow at op- 
vides quick opening and positive clos- 
ing; features seal ring with dual seat- 
ing action: available for 1 to 2 in. 


piping connections 


Motor Blower... 


..- featuring automatic speed com- 


pensation for changes in internal re- 
ductwork 


sistance of furnace or 
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AUTO AIRCON STEEL CABLE V-BELTS 


from the POWER UNLIMITED complete belt line 











The [ S. Auto AirCon Steel Cable \ Belt has evervthir uy ite unitor » wide ind belt thickness for better 


required in a belt for air-conditioning use. Here is a V-belt 
that’s in a class by itself. It is equipped with pulling cords 
of steel. A new patented curing method and electronic ten 


sioning of the steel cords free this belt from vibration. It s maximum traction 
transmits power smoothly, quietly and efficiently—in present 

1 ) 
automotive air-conditioning service, lasts 1 to 2% times SN ee a a a — 


longer than any other V-belt. Here ar ! qual tad al helt prohblen ” u ine at address below 


vantages the engineers point out 


ey ee 4 When you think of rubber, think of your “U.S.” Distributor. 
@ All steel cable members ! ! pla 2 . . . 

He’s your best on-the-spot source of technica! aid, quick 
® Wire cable member: delivery and quality industrial rubber products. 


Mechanical Goods Division 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


q 


Ca, Pamir R ar fC ny. Lt 


Rockefeller Center, Ne York 20. N.Y Ir 
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new re des 17. ye lo EQUIPMENT DEVELOPMENTS 


Viking Air Products Div., National- 

BONNEY U.S. Radiator Corp.. 5001 alworth 
{ve.. Cleveland 2. O. 

WELD OLE S&S Each motor is equipped with pre 

lubricated bearings that function for 

20.000 hours without additional lu- 


for reinforced branch connections event 
on carbon stee/ and alloy pipe eave 








Welding fittings manufactured and tested in accordance with ASA B16.9 and ASA B31.1 


. 
: ; . ss 
clean-cut bevel with bore machined with a 
- ; nn e 
exactly Vie’’ land watchmaker’s precision ~ 
y x a <o 


and finish 








4 


Pipe Coupling... 
...for hot water lines, lube oil svs- 
tems, process piping svstems Var- 
man Div., Aeroquip Corp., 11214 Ex- 
position Blvd., Los Angeles 61, Calif. 
Allows up to 5 deg angular mis- 
alignment when joining pipe; per 
mits both angular and axial pipe 


movement without leakage: pipe vi- 


reduced angle of bevel weld line clearly skirt taper redesigned bration and shock absorbed by gasket 
... weld volume cut defined . ..no more for improved due to unique coupling design. 
almost 50% errors about “how stress distribution 


much to weld” 


RESULTS? OVER 4% TIMES MAXIMUM OPERATING PRESSURE 


j BURSTING TEST 
h COMPARISON 





BONNEY a 7 


} ~~ = ’ 
T i 7 t n t a igo 
WELDOLETS*® > 24 
THREDOLETS * 1000 } J + ed 


SOCKOLETS! 
ELBOLETS* 

BRAZOLETS*® ' 
SWEEPOLETS # ‘ 





For high strength and low-total installed cost 


eeeereeereeeee 





CARBON STEEL compare with... other reinforced branch con- P 
STAINLESS struction... unreinforced branch construction Oil Burner Control... 
ALLOY ... and welding tee construction. Then specify ..-for mounting in any location 
vor am services and use Weldolet fittings for all full size and Penn Controls. Inc., Goshen, Ind 
' reducing branch connections. Consists of flame detector and com- 


bustion relay providing one stage 


BONG = amplification; controls available for 
AND TOOL WORKS 120 and 240 v service: bulletin 


“29000” ayailahle : - 
ALLENTOWN, PENNSYLVANIA 3200” available on request. 
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THESE QUALITY PUMPS @p) 
UT COSTLY SERVICE CALLS 





; P 
‘PEERLESS E ENB-SUCTION AND SIDE SUCTION 
~ _ AIR CONDITIONING PUMPS COST LESS —LAST LONGER 


If there is a key word to describe Peerless Pumps, that 
word is QUALITY. You'll find it in the way the pumps 
are designed. You'll find it in the way the pumps are 
made. And you'll find it most apparent in the way these 
pumps operate. Remarkably long trouble-free operating 
records are routine with these better-made pumps. 

But QUALITY is just the start of a long list of impor- 
tant features that recommend the Peerless AquaLine 


Aqualine 





Fluidyne 


PEERLESS AQUALINE® Pumps ore available 
in sizes to 8-inches. Capacities to 2600 gpm, 


heads to 280 feet. Temperatures to 250°F. and Fluidyne line of pumps for your water handling 
Horizontal split case design allows quick in- jobs. There’s immediate availability from ready-to-ship 
A ee ee stocks. Complete hydraulic coverage for every type of 

application. Compact streamlined design that gives you 
PEERLESS FLUIDYNE® Pumps ore compact space-saving good-looking layouts. And fast, on-time 


d-suction design. Redi-Packed in 22 si , : ~ 
ee ee eee ee ee ee service from a network of warehouses and field cfices. 
from 1 x 2x 6 to 2% x 3x 10, for immediate 


shipment. Heads to 230 feet, capacities te 300 Get the full story of these superior pumps. Request 
gpm, motors from 1 to 15 hp more information today. 


ATTENTION DEALERS: A limited number of Peerless Aqualine and Fluidyne 
pump deolerships are available. Please write for complete information. 


PEERLESS PUMP DIVISION, FOOD MACHINERY AND CHEMICAL CORPORATION 














Putting Ideas to Work Offices: 2005 Northwestern Avenue, Indianapolis 8, indiana 
: Gentlemen: Please send me immediately 
New York; Detroit; Cleveland; Chicago; Sulletio B-2319 on Peerless Fluidyne Pumps 
: : . ulletin B-2100 on Peerless Aqualine Pumps 
Peerless Indianapolis; St. Louis; San Francisco; Name and address of nearest Peerless Dealer 
Pump Atlanta; Plainview; Lubbock; Phoenix; — 
Aibuquerque; Los Angeles; Fresno. iitieaie 
Division Distributors in principal cities. city 
Consult your telephone directory. Stote 
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EQUIPMENT DEVELOPMENTS 


Continued 





‘ 


Air Sampling Kit... 
...to collect dusts, radio-active aero- 
sols, and gases—Gelman Instrument 
Co., Box 86, Chelsea, Mich. 


C bd OOSE ) ( ombines vacuum pump, flowme- 


ter and weatherproof housing; choice 


BO Ht N of 2 or 4. cfm capacity available; spe- 


cial filters and filter holders also 


KNOWN-CAPACITY available 





COILS 


ALL BOHN COILS are ruggedly built... 


Die-formed plate-type aluminum fins... from 4 to 14 per inch...with 
self-spacing collars completely covering the tubes. Permanent, tight, 
metal-to-metal fin-tube bond. 

Heavy-gauge casings die-formed from galvanized steel. 

Headers of heavy-wall seamless copper tube with heavy die-formed 
end caps. High pressure tested at 320 psig. minimum air pressure 
under warm water. 


Tested and rated according to ASRE-ASHAE standard 33-58. 


IN ADDITION ... 


DIRECT EXPANSION COIL (1), Type DE, insures equal distribution 
of refrigerant with brass pressure-type distributors; 

WATER COIL (2), in Types WH, WF, and WD, is drainable in every 
type; 

STEAM COIL (3), in Types S, NFS, and NFO, has condensing tubes 
pitched in casing a minimum of !s” per foot of tube length, as well 
as orificed steam supply tubes, and coil tubes floating free within 
coil casing to prevent stress and strain on tubes and joints... maxi- 
mum operating pressure 200 psig. at 400° F 


‘Buddy Bohn"’ reminds you: 


‘We are one of the largest manufacturers of spe- 
cially designed evaporators and condensers for Back Pressure Regulator .. 
Original Equipment Manufacturers of refrigeration ...for use wherever accurate control 


and air conditioning units and systems and tight shut-off are required 


ax’ ‘2 For full information, call or write to Bohn OPW -Jordan, 6013 Wiehe Rd.. Cin 


. , cinnati 13, O 
Buy the known line... the BOHN line Suilli Gic Hitiaies e300 el 
Aluminum and Brass Corporation and temperatures to 500 F; avail- 
able in ductile iron or bronze from 
Danville Division, Danville, Illinois ; ® : c 


to 2 in. sizes: controls 50 to 
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TOUGH BUYERS DEMAND REZNOR FIVE-WAY HEATERS 


to project heat where needed on ‘‘difficult” jobs... with no waste! 


When cranes, production machinery 
or huge inventory stacks require ab- 
normally high heater placement, you 
have to be a “‘tough buyer’’ to do a 
proper heating job! You have to de- 
liver a unit that will project heat 
where it’s needed . . . with no waste 
of fuel or heat. That’s why so many 
heating contractors now demand the 
new Reznor Five-Way Heater, which 
projects heat downward, even from a 
height of 40 feet, to the spot where 
heat is needed, and (with the optional 
5-way diffuser) in as many as five 
directions at once! 


LOWER FUEL COSTS—By spotting 
heat accurately, the Five-Way Heater 
maintains complete comfort with less 
fuel; keeps fuel bills low. 

LOWER INSTALLATION COSTS- 
The entire assembly installs quickly, 
requiring only gas, flue and power 
connections. 

Available with aluminized or stainless 
steel heating elements and gas modu- 
lation. Electric ignition is optional. 


For information, phone your Reznor 
distributor, or write Reznor Manufac- 
turing Co., Dept. 51C, Mercer, Pa. 
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The heating world is full of 
tough buyers; that’s why 
Reznor is the world’s largest 
selling direct-fired heater! 


REZNOR 
HEATERS 


“THE TOUGH BUYERS’ LINE"' 
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The Cambridge HEROSULVE Filter 
is the RELIABLE Filter 


e High Efficiency 
e Positive Filtration 


¢Low Pressure Drop 
e Easy Installation & Maintenance 


e High Velocity — 450 FPM 
e Expert Technical Assistance 























AEROSOLVE Filter 
Cartridges, all inter- 
changeable, are 
available in efficien- 
cies of 95%, 85%, 
and 35°, NBS test 
method with atmos- 
pheric dust. 




















Lowest Pressure Drop of Any 
Positive High-Efficiency Filter 


70 BE SPECIE C: 


AEROSOLVE 
95 


AEROSOLVE 
85 


AEROSOLVE 
35 





Average Discoloration Efficiency 95% 85% 35% 


(N.B.S. Dust Spot Method) 
Static Pressure (250 fpm Models) 0.35” w.g. 


0.45” w.g. 


0.22” w.g. 
0.32” w.g. 


0.16” w.g. 
Static Pressure (450 fpm Models) 0.25” w.g. 


Minimum net filter area of 43 sq. ft. per 1000 CFM 
provides long life which, with low initial investment, 
guarantees economical owning and operating costs. 


Write for Bulletin 132 





? 
ambridge Filter Corporation 
® 732 E. Erie Bivd., Syracuse 1, N. Y. 


= 





Pioneers in High Efficiency Air Cleaning 
pues REPRESENTATIVES IN PRINCIPAL CITIES pps 
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EQUIPMENT DEVELOPMENTS 


( ontinued 





6600 |b steam per hr or 7 to 190 gal 
of water per min; bulletins “JNP-3” 
and SRBC “51-59” give complete en- 


gineering information. 


op 
Pipe Threading Machine... 
...for use on portable power drive 

Ridge Tool Co.. Clark St.. Elyria. 
, 

Consists of carriage which slips 
on support arms of power drive and 
holds die head and cutter like piping 
machine; cutter features wide rolls 
for pipe 


speed; carriage accommodates pipe 


straight cuts at machine 


or bolt dies. 


Valve Positioner... 

...for use in process and power in- 
U.S. Gauge Div. of 
can Machine and Metals. 
lersville, Pa. 


Pressure 


{meri 


Inc., Sel- 


dustries 


elements cover range of 


30 in. He vacuum to 10.000 psi; 


filled-system thermometer elements 


cover range of 550 to 1OOO F: 


control modes available are propor 
tional o1 two-position with differen- 
tial gap. both adjustable 


79 percent 


from © to 
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‘Westinghouse q's p means quality -service-performance 


... in products, services and programs offered to the customers of Westinghouse air conditioning and 
heating. q|s|p is more than a slogan. It’s a pledge and a reality to those who sell and to those who buy 
Westinghouse products. 
Quality in products— in the sales, training and promotion programs that Westinghouse provides; in the caliber of 
people with whom you deal; in the job Westinghouse contractors perform in installing and servicing equipment. 
Service of the whole Westinghouse organization in helping contractors sell more, more profitably; the extra service 
g g ping I 
given by the Westinghouse contractor and dealer to their customers; customer service, order service, replacement 
service and all the many others offered by Westinghouse. 
Performance in every phase of business that helps your association with Westinghouse be a profitable one; per 
y | Ps |} g I I 
formance of products in use; performance of people who are vitally interested in your needs and your customers 
performance of the most modern, complete air conditioning plant in the world, manned by the most experienced 
workers in the industry; performance of a full range of packaged and field-assembled equipment for all three markets 
residential, commercial and industrial. 
In the months to come, you will see the graphic evidences of how Westinghouse q|s! p has built profits and reputations 
. ~ 5 1 I | 
for the leading contractors in this industry. You will see how q|s|p becomes a powerful sales weapon for all who 
share the identity of Westinghouse Heating and Air Conditioning Specialists. 
Westinghouse q|s|p has real meaning for contractors, specifiers and users. On your next air conditioning or heating 
requirement, better call Westinghouse. J-85025-A 


you CAN BE SURE...1F is \ Vesti nghou Se 


WATCH “WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS RIDAY:S 


A'R CONDITIONING DIVISION, WESTINGHOUSE ELECTRIC CORPORATION, STAUNTON, VIRGINIA 
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cants; removes part 


offered 


5 microns: 


Hare type connections: 1/3 


ton capacities. 


Combined strainer, filter, and driet 


features blend of silica gel and desic- 


heaters, fuel oil coolers and storage 


tanks; 


from 14 to 


available with bronze bodies 
2 in. with union connec- 

ASA flanged ends; 
capillary tubing, cable, temperature 


bulbs offered i 


metals: including ca 


icles as small as 


solder or tions with 125 Ib 


to 7! » 


with 


and wells n various 


information, 
pacities in bulletin “7-1° available on 


request. 








Temperature Regulators. . 


Filter-Drier... 


...for protection against acids, mois ing cooling 


alve 
Decatur. 


or 
Vie. Corp.. 
/il. 


ture, and dirt- Controls Co. of Amer- 
ica, Heating and Air 


Controls Div., Milwaukee, Wis. 


Conditioning 


A PREFABRICATED 
FLEXIBLE DUCT CONNECTION 


Simply pull out desired 
length from dispenser- 
type carton. (It pulls 
out ready to use.) 

Roll into round duct or 
form into square duct 
and join. Saves 70% 
time over old methods. 
DOUBLE-SAFE-LOCKED 


A TYPE, SIZE, AND PRICE FOR ALi 1085 
THREE GRADES THREE FABRICS 
Commercial - Economy 
Residential 
CAIN MANUFACTURING, INC. 
Birmingham, Alabama 


1111 North 5th Ave., Phone FA 2-0354 


Used on water he: 


. . designed to control flow ot heat- 


fluids f. 


NW. 
Bon 


Cash 
191. Tubing Joint... 
. . offers 


limited clearance 


PO. 
problem of 


Jones & Laughlin 


solution to 


iters. fuel oil pre 


For Modern Public Buildings 


When you need grilles that retain their original 
attractive appearance indefinitely — against 
any probable amount of rough treatment — 
you'll be starting right by sending for our latest 
bulletins. They show designs developed during 
nearly half a century of successful experience. 


Bulletin 41 illustrates and describes Diamond Architec- 
tural Grilles; stamped from any commercial metal in 
a wide variety of artistic designs; in any desired thick 
ness up to one-fourth inch. 

Bulletin 43 illustrates and describes Diamond Fabricated 
Grilles; heavy-duty bar-type grilles designed and built 
to give the best possible combination of enduring 
strength and high open area. 


Both bulletins will be mailed promptly 
on request without charge or obligation 


DIAMOND MANUFACTURING CO. 
BOX 40 ‘wnnceor ar PERO 


(Wilkes-Barre Area) 
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Steel Corp., 3 Gateway Center, Pitts- 
burgh 30, Pa. 

Coupling is machined down to out- 
side diam of 234 in. which is 5/16 
in. smaller than API threaded and 


coupled external upset tubing. 





— ae 


_ 











Pipe Tongs... 

. equipped with heat treated flat 
link chains—J. H. Williams & Co.. 
10 Vulcan St.. Buffalo 7, N.Y. 

Flat links made from selected steel; 
rivets and swing chain of alloy steel. 
all chains heat-treated after assembly 
and proof tested to 2/3 of breaking 


strain. 


Damper Motor... 

.to control vortex dampers, inlet 
valves of compressors and large 
dampers Powers Regulator Co.. 
5434 Oakton St.. Skokie, Ill. 

Motor has torque rating of 150 ft 
lb based on 20 psi air supply, crank 
radius of 5 in. and 90 deg travel; 
gradually controls 200 sq ft of damp- 
er area up to 1200 fpm velocity; bul 
letin “P-81” containing additional in- 


formation available on request. 


Heating, Piping & Air Conditioning, 


Life in these excited states... 


“Have you seen 





the pipe inspector? 





Ace chemical- 
resistant rubber- 
lined steel pipe 
best for high- 
pressure, big 
sizes, or abra- 
sives. Pipe, fit- 
tings and valves 
1% to 24”. 


How Ace keeps 
you out of 
the tight spots 


We admire men who jump right 
into the tough problems, but our 
business is eliminating problems 
completely. That is, problems of 
corrosion and contamination in pip- 
ing, valves, pumps, tanks, and the 
like. Good equipment keeps you 
always in the clear. Our 108 years 
of experience is at your service 


Highly efficient 
WE pump. Ca- 
pacity to 360 
gpm. Cast iron, 
fully protected 
by top quality, 
chemical resist- 
ant hard rubber 
lining. 


Variety and qual- ' fer 
ity to match any PLASTIC FITTINGS 


plastic piping. 


Design assist- 
ance and facili- 
ties for molding 
special fittings, 
pump parts, etc., 
of plastics or 
hard rubber. 
Also large hand- 
fabricating fa- 
cilities. 


Riviclor PVC, 
Ace-Ite rubber- 
plastic, Parian 
poly, Ace Saran, 
Tempron high 
temperature 
nitrile, hard rub- 
ber-lined steel. 


ACE processing equipment of rubber and plastics 


AMERICAN HARD RUBBER COMPANY 
DIVISION OF AMERACE CORPORATION 


Ace Road + Butier, New Jersey 
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Water Chiller... 
..in 12 basic models from 15 to 120 tons—-Governair 
Corp., 4846 V. Sewell, Oklahoma City, Okla 
Completely self-contained with all components. it 


cluding evaporative condenser in one cabinet. 





Air Conditioning Controls... 

..engineered to handle variety of commercial appli 
cations Ranco, Inc., 601 W. Fifth Ave... Columbus 
. @. 

Controls handle one, two and three phase overload 
protec ted motors of 1. through 5 hp capacity: elec- 
trical ratings for single-phase connections and 120 vy, 
a-c are from 12 amps full load, 72 amps locked rotor 


to 24 amps full load, 144 amps locked rotor. 


Infrared Heater... 
.. designed to be mounted side by side. or end to end 
VJ. Thermex Co., Ine.. 
NJ. 


Operates in spectrum of intermediate infrared radi- 


533 Bergen St.. Harrison. 


ant wave length of 1.7 to 3 microns with peak of 2.2 


microns, 


\ ire: FOLLOWING pages bring you some of the latest 
developments in automatic controls from Honeywell. 
They widen your choice of products; give you more to 
work with. 

For complete information on these new control prod- 
ucts and systems, call your nearest Honeywell sales 
office. Honeywell provides 112 sales offices throughout 
the country. Each is staffed with control specialists to 
assist you in writing specifications and preparing control 
layouts. 
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Now! A master control for your central fan system— 


New Honeywell Transistorized control comb 


Five adjustment knobs give 


you finger-tip control of duct 





temperature from one location 


« Adjustment for throttling range of 
controlling thermostat 

¢ Factory calibration adjustment knob 
e Adjustment for outdoor air thermo- 
stat effect 

e Adjustment for second thermostat 
effect 

« Adjustment for calibration and con- 
trol point 














The following additional features offer 
youextra protection, extra convenience: 
rugged mounting case made of 16- 
gauge steel, reinforced top and bottom; 
hinged, swing-out panel for easier serv- 
icing; easy-to-read terminal connections 
that reduce chances of wiring errors; sep- 
arateterminalstripfor panel power: am- 
ple number of knockouts (seven at top, 
seven at bottom) for easier installation. 











Diagram shows how Honeywell 
completely coordinates the control TO OUTOOOR « _ 
locity double duct AIR RESET 


system for high veloc 
applications. The results are: bet | 








































ter temperature control, lower oper 
ating costs, reduced maintenance. ag eal | HOT DECK 
WwW . TEMPERATURE 
HOT WATER 
\ HOT DECK 
AIR FLOW ——~> \ 
| | COLD DECK 
WATER v 
CENTRAL SEN! 
BTRAL COIL 
CHILLED 
WATER 


CENTRAL FAN wave ee 
CONTROL SYSTEM ____ ELECTRONIC SENSING mONPNEUMATIC | 


TRA 
——— PNEUMATIC ACTUATION NSMITTERS 
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ibines the best of electronics and pneumatics! 





JRE 


PY 0 
CONDITIONED 

cK $— SPACE 

“COLD DECK 


TEMPERATURE 
SENSING ELEMENT 


ELL 
sTRONIC 


1c 
TERS 
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This new relay combines the sensitivity and versatility 


of electronic sensing with the powerful, rugged economy 


of pneumatic actuation—your assurance of 


better control performance! 


ow you can completely co-ordinate 
N the control of your air conditioning 
system from a single location! The new 
Honeywell Electronic-Pneumatic Trans- 
mitter eliminates difficult, inexact adjust- 
ments at sensor locations—and, there’s 
a free choice of locations because sensors 
are now adjusted at the central panel. 
This new relay combines the sensitiv- 
ity, freedom from ambient temperature 
effect, fast response and versatility of 
electronic sensing with the powerful, 
rugged economy of pneumatic actuation. 
It’s the perfect combination of functional 


advantages needed to do a better control 
job for you. 

Two compact, rugged transistors han- 
dle the RO7903’s power load with plenty 
to spare—your assurance of trouble-free 
performance and longer life. 

Honeywell’snew Electronic-Pneumatic 
Transmitter offers you a choice of special- 
ized sensing elements as shown below. 
For more information about the many 
ways the R07903 can serve you, call your 
nearest Honeywell office today or write 
Minneapolis-Honeywell, Dept. AC-1I1- 
141, Minneapolis 8, Minnesota. 


Honeywell offers you a wide choice of specialized 


sensing elements for use with the RO7903 transmitter! 


These elements have no moving parts, 
require no adjustments and provide 
faster, more accurate response. They are 
simple coils of temperature sensitive wire 
dustproof, tamperproof, foolproof 
that insure your systems long years of 
dependable, trouble-free service. 





INSERTION ELEMENTS DUCT ELEMENTS 


_ 






DUCT ELEMENT 


INSERTION ELEMENT 





Relay connections are made with sim- 
ple, standard low-voltage wiring, and can 
be manufactured in various shapes and 
sizes for easy fitting to each individual 
installation. Element lengths for duct 
measurements vary from 4 inches to a 
special averaging model of 27 feet. 


0 


ee 





OUTDOOR ELEMENT 


fs 


DUAL-ACTING 
DISCHARGE ELEMENT « © @ © © © @ @ @ 


AVERAGING 
DUCT ELEMENT 
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Actual unretouched strobelight photograph taken at 1/2 


NOW! FLUTTER-JET WASHING 
Another first for Honeywell's 
ELECTRONIC AIR CLEANER 


Never before such 


a quick, 
electronic air cleaners! Honeywell's new flutter jet 
washer literally blasts water throughout the air 


efficient 


» OOO second 


way to wash 





cleaner, with a fluttering, sweeping action that flushes 
away accumulated dirt quickly 
thoroughly. The new flutter jet nozzle never clogs 


cleans every part 


Honeywell's Electronic Air Cleaner 





ctronik 


Air Cleanse 





Removes 9OZ% of all airborne dirt 


You can now select from three types 
of cells: (1) Hi Velocity—where 
space is limited. (2) Standard—for 
normal conditions, provides high 
efficiency dirt removal and high dirt 
capacity. (3) Hi Load for handling 
high dirt concentration. 

With these 3 different cell capaci- 
ties, you can have complete freedom 
in designing your plenums. Just 
select the cell type and number of 
cells that wili give vou the air clean- 
ing capacity you need in the plenum 
space available. No longer is it nec- 


essary to design your plenum to fit 
the air cleaner. 

Remove Odors, Too 
For the ultimate in air cleaning, 
team up Honeywell’s Electronic Air 
Cleaner with the Activated Char- 
coal Filter—for 
and gases, too. Only Honeywell of 
combination 
about 


removal of odors 


fers this exclusive 
For more information 
Honeywell 
nearest Honeywell office. Or write 
Minneapolis-Honeywell, Dept. 
AC-11-141, Minneapolis 8, Minn. 


air cleaning, call your 


Honeywell 
H Fiut we Coittol 
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ARTICULATED 
AIR CONDITIONING 





SPRAY TYPE 


AIR WASHERS 





CAPILLARY * 
AIR WASHERS 





PRODUCTS 
For Air Conditioning 
Write for catalog 
To — 
AIR & REFRIGERATION 
CORPORATION 


439 MADISON AVENUE 
NEW YORK 22, N. Y. 


@TRADEMARK REG. 
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Cutting Assembly... 


lor steel up to }1 » Spill 


Magnetic Starter... 
.. rated at 15 hp. 440-550 y—Furna 
Electric Co. VON McKee St... Bata 
ia. Ill 
Features removable 


front compo 


nents. dual voltage coils reconnect 


able on the job: “trip-free” thermal 


overload relays with trip indicator: 


catalog “11-BIP 


Wailable on re que =! 





Pipe Repair Clamps... 
.lor pipe sizes trom l to 8 i n 

» 6. 9, 12 in. widths—Varman Di 

11214 Exposit 


61. Calif 


of leroquip Corp.. 
Bl d.. Los {nel s 


| uz design allows pipe repair 


He iting. Piping 


clamp to contorm to contours of pup 


without biting into pipe: repau pad 
will withstand high clampi pres 


sures without extruding 


Fire Damper... 

approved and labeled by Under 
writers’ Laboratories. Inc.. and Board 
of Standards and Appeals o 
York Citv——-Imperial Damper ¢ 
6604 Edgecombe Ave. New Yi 

Damper pall l 
Fk for 90 min as determined throuel 


Equipment Briefs 


COMBLSTION INDICATOR 


showing changes in fuel or air ad 
justment / / My S 
Hoash ! Be held. NJ 
Panel 

th ligh req 

istm \ le 
that \ rd ! 


INDICATOR to 
rotati haft- 
82 Lincols 
Available in 


PORQUI 
ure torque ol 
Vetron Instrument Ce 
fve.. Denver 3. Col 


ranges covering torques from 0.1 0% 
in. to 500) o7-1n. 2 provides wecuracy 
ol 2 percent of full scale tordu 


readin is independent of shaft speed 
between 50 and DLO) rpm; may bye 


used with recorders 


WELDING 


idoption olfount 


PLASTIC 


includin 


equipment 


changes 
versal nozzles Laramy Prod 
Co. 90 South St... Hinehan Vass 


Neoprene iil hoses replac 1! 

ind ie ! irrel des fa 

cleanin have been installed: deser | 

tive literature i\ lable or request 
GAS 


CONTAINER & | 
vorking pressures up to L750 | 
Tube Manitlold Cor; 115) Brva 
Sy North Tonawanda \.) Us 
include: aerosol. fire ext tisher 
oxveen resuscitation 
idaptable to spray valve 
oxygen mask, fire extinguish 


other operating fitti 
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, COMPARE APPLIED COSTS... and you, too will discover the 
They compared economy and ease of installing ULTRALITE, the only duct insulation 


ffi . made exclusively of long, textile-type glass fibers. ULTRALITE’S long- 
e iciency, staple strength assures more resilience . . . less likelihood of damage, 
both during and after installation . . . more uniform thickness for full 


permanence, insulating efficiency and a neater job. Compare . .. and you'll also find 
that ULTRALITE is outstanding in thermal and acoustical efficiency. 


and applied cost For many of the same reasons, you'll want to try ULTRALITE glass 


fiber duct liner, too. 


— and bought If you’re interested in top performance at rock-bottom costs, next time 


use ULTRALITE, the only lightweight, low-density glass fiber insulation 


ULTRALITE® with a 12-year record of performance. You'll find it readily available in 


all major cities from local distributor stocks, plain or with a variety of 
factory-adhered facings that enhance appearance and prevent moisture 
FOR INFORMATION AND DELIVERY, penetration. 
CALL YOUR LOCAL ULTRALITE DISTRIBUTOR 


cS TIN SDACON pn 1 


220 W. 10th St., Kansas City, Mo. 





30-hp 

Monitor boilers at an 

eastern laundry replaced 

older boilers. Owner estimates 
Monitor boiler efficiency will pay 
for cost in three years. 


Here's big performance 


from a small package 


Cleaver-Brooks Monitor 
boilers are compact sources 
for dry steam — more of it 
at less cost means more 
profitable plant operation 


Whatever your need for dry 


steam, Monitor packaged boiler 


will slash your costs, speed your 
operations. By any test, Monitor 
boiler is a practical investment 
in working steam. 

Take fuel economy, for ex- 
ample. High fuel-to-steam effi- 
ciency — guaranteed at 80% 
minimum — can save your plant 
hundreds of dollars over boilers 
just 10% 


Monitor boiler is designed to the 


lower in efficiency. 


standards of larger industrial 
boilers to provide excellent heat 
transfer, high combustion effi- 


14 


ciency, proper air-fuel ratios. 

You'll find 99% dry, working 
steam, ready response, and am- 
ple steam reserve make Monitor 
boiler a real workhorse for any 
job. 

Factory tested, delivered as 
a complete package, ready to 
operate. 

Available in sizes 15-60 hp, 
150 psi, oil, gas and combination 


oil gas fired. For the complete 


Monitors \ ae act your rep- 
c'G writ \ \ 
Wk “ Wh 


a N\A Milwaukee 12, 
- 


Cleaver an Brooks 


ORIGINATORS AND LARGEST PRODUCER 
OF PACKAGED BOILERS 


Heating. 


Piping 


RECENT TRADE LITERATURE 





>» ADJUSTABLE SPEED DRIVE 
bulletin “36607 


tures of drives operating in a- power 


includes design fea 
in speed ranges up to 8:1; available 
in ratings from 1 to 30 hp; also in- 
cludes engineering and application 
information. Louis Allis Co.. 427 E. 
Vilwaukee 1, Wis. 


Stewart St.. 


SPEED DRIVES 
bulletin “D- 


2507” contains condensed spe ifica- 


>» ADJUSTABLE 
from 1, to 4 hp; 


tions. dimensions, and gearmotor se- 
lection table. Reliance Electric and 
Engineering Co., 24701 Euclid Ave., 
Cleveland 17 


>» AIR COMPRESSORS in 14 to 
20 hp range described in catalog 
“360A”; contains question — and 
answer section regarding air com- 
pressor theory along with selection 
data charts: specification sheet is 
bound into catalog. Brunner Div.. 
Dunham-Bush, Inc.. 179 South St.. 


West Hartford 10. Conn. 


1/R CONDITIONING catalog 

2” discusses full range of accesso- 
ries and tools used in maintenance or 
installation jobs; line of flared and 
compression fittings completely listed. 
Imperial Brass Mig. Co.. 6300 W. 


Howard St.. Chicago 18. 


>» 4/R CONDITIONING BATTER- 
IES——for 
new booklet 
needed to keep batteries operating. 


railway passenger cars: 


discusses procedures 
from battery fundamentals. through 
installation, charging. inspection, and 
records. Electric Storage Battery Co.. 
Exide Industrial Div., Rising Sun 
and Adams Aves., Philadelphia 20, 
Pa 


>» 4/R SAMPLING TECHNIQUES 
to determine amount and size dis- 
tribution of airborne dusts discussed 


in manual No. Gelman Instru- 


ment Co., Chelsea. Mich 
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Still no sign of wear or corrosion in 
Patterson-Kelley storage water heater 


AFTER 26 YEARS OPERATION 


Credit Revere Copper for 
this outstanding performance 


The copper-lined heater you see above was installed in 
the Bronx County Courthouse Building, New York City, 
in 1932, and processes rust-free hot water for the 1,000 
staff members and more than 5,000 visitors daily. 
Department engineers inspected the heater annually, 
the last inspection being in June, 1958. At that time the 
above photo was taken of the heater’s interior. After 26 
years constant use, processing over 8,500,000 gals. of 
water at the average rate of 4 tons per day, the heater was 
found to be in excellent condition, all original fittings in 
good operating condition and copper tube bundles and 
supports showed not one sign of wear or corrosion. Once 
again copper has proved a most efficient, economical and 
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durable material in storage water heater service. 

Find out how copper and its alloys can help you in your 
corrosion problems, whether it be storage water heaters, 
heat exchangers, condensers or distillation units. Call on 
Revere’s Technical Advisory Service with its great store- 
house of knowledge on this subject. 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 
230 Park Avenue, New York 17, N. Y. 


Mills: Rome, N. Y.; Baltimore, Md., Chicago, Clinton 
and Joliet, Ill; Detroit, Mich.; Los Angeles and River- 
side, Calif.; New Bedford, Mass.; Brooklyn, N. Y. 
Newport, Ark.; Ft. Calboun, Neb. Sales Offices in 
Principal Cities. Distributors Everywhere. 














NOW...PIPE SIZES 


UP TO (5) | 


in Sylphon Packless Expansion Joints 
> a 


ee ee ea 
i ‘ ‘ yi ; | 


Externally Shielded 
Internally Guided 

Full Two-Inch Traverse 
150 Lbs. Working Pressure 


Broader pipeline service for schools, institutions, office 
buildings, plants! Our ruggedly built 1291 Packless Expan- 
sion Joint is now available from %” to 6” pipe sizes for 
horizontal or vertical pipe lines—either water or steam. 


Built around the famous Sylphon® Bellows of multi-ply 
stainless steel, this hard-working, trouble-saving joint is 
externally shielded and internally guided—yet comes to you 
reasonably priced and completely assembled, ready for 
immediate installation and lifetime service. 


Choose from a complete range of Sylphon Packless Ex- 
pansion Joints, with bellows of monel, copper or stainless 
steel. No packing problems, no costly repairs . . . surveys 
show less than 2% replacement after 25 years’ service! 


Get the Facts on Packless ...in Catalog F-VH 


MR. CONTROLS 


ROBERTSHAW-FULTON CONTROLS COMPANY 


FULTON SYLPHON DIVISION ¢ KNOXVILLE |, TENNESSEE 


RECENT TRADE LITERATURE 


Continued 





» ALLOY TUBING—advantages 
discussed in new folder “TB-430” ; in- 
cludes details of structural advan- 
tages, fabrication, types of steel, 
types of tubes. Babcock & Wilcox 
Co., Tubular Products Div., 712 
Eleven'h St., Beaver Falls, Pa. 


>» ALUMINUM TUBE— information 
in new book details selection of 
proper tube alloys, temper designa- 
tions for aluminum tube and resist- 
ance of alloys to various chemicals; 
contains tables of typical properties 
and property limits of aluminum 
tube, standard tolerances for all types 
of tube and pipe, and weights per ft 
of aluminum tubes in various alloys. 
Revere Copper & Brass, Inc., 230 
Park Ave., New York 17. 


» AUTOMATIC SOLDERING 

new guide includes data on range of 
preform shapes, alloys from which 
they are made and their uses; de- 
scribes heating methods, flux selec- 
tion, metals characteristics, and alloy 
selection; provides temperature con- 
version chart and solder reference 
data. Alloys Unlimited, Inc., 21-01 
13rd St., Long Island City, 1, N.Y. 


>» AUTOMATIC CONTROLS—cata- 
log contains description, applications, 
and full specifications for each 
product listed. White Rodgers Co., 
1209 Cass Ave., St. Louis 6, Mo. 


>» BLOWER UNITS—dimensional 
and performance specifications on 
two unit series contained in bulletins 
“DD-154" and “DD-173”; bulletins 
contain full performance curves giv- 
ing variations in static pressure, 
speed, power, and current with ait 
flow rate for 4 blower models in each 
of two wheel diameter sizes. Air [m- 
peller Div.. The Torrington Mfg. Co.. 


Torrington, Conn. 
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Anywhere you need ‘em... 


Sa 


~ 


WALLS FLOORS CEILINGS 
Units in this gym are inverted on This unit in hotel guest room is Control room gets its comfort from 
walls to keep floor area clear. equipped to heat, cool, ventilate. out-of-the-way unit on ceiling 


EXPOSED RECESSED CONCEALED 
Unit in bank lobby blankets door- Blending with attractive decor, re- Only inlet and outlet grilles show in 
ways with curtain of heated air. cessed unit warms entrance hall. this office building lobby. 


MODINE cabinet units 
heat and ventilate to perfection 


oe The versatility of Modine cabinet units is practically un- 


RECESSING IS FAST AND NEAT ' limited. You can install them upright or inverted .. . free 


standing, recessed or concealed . on floors, walls, ceilings 


j 
, yR : 
WITH MODINE’S PERMA-LAP i .. with or without filters. Some models heat with steam 
Perma-lap framing ends MUSS ae or hot water, others heat with hot water, cool with chilled 


and fuss of full or partial ~ 2 ’ . . 

enesdnn of eabiest nite water. Some can be installed with ducts. And easily at- 

Ends wall streaking due to tached accessories permit ventilation with outside air 

air leakage, permits remov Modine offers eight distinct types all attractively 
styled, compact, easy to install and with the most efficient 


al of unit front without dis 
turbing wall seal, eliminates 
heating elements for maximum heating economy 


problems coused by uneven 
wall surfaces 


Ce ee eee ee 


4 
Ul iyi 
we af we 
units, call the Modine representative listed in a am ® 
write for Catalog 557 to Modine Manufactur 
ing Co., 1509 DeKoven Ave., Racine, Wis MANUFACTURING COMPANY 
In Canada: Sarco Canada, Ltd., Toronto 8, Ontario 


FOR ALL THE FACTS on Modine cabinet 
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> BOILER BID FORM — in tabular 
form; contains 15 comparative items 
under “Boiler & Trim” listing, 20 
items under “Burner & Controls”. 14 
items under section for insertion of 
installation labor and material costs. 
Boiler Engineering & Supply Co.. 
Inc... Manavon St... Phoenixville, Pa. 


>» BOILER WATER CONTROL 

systems for steam boilers described 
in brochure “34-B-1"; includes speci- 
fication table, design and = construc- 
tion features, functions of system to 
keep water free of sludge and sus- 
pended Sparkler-Filtrion 
Corp.. Dept. AA\, 24th and Com- 
Vorth Chicago. Il. 


solids. 


monwealth Ave.. 


>» BRANCH FITTINGS for _ pipe 
described in catalog “TF-1-59": in- 
cludes design information, sizes ma- 


terial specifications, spec ial features 


of each fitting. H. K. Porter Co., Inc.. 
W-S Fittings Works, P.O. Box 95, 
Roselle. N es 


>» CENTRIFUGAL F AN S—with 
backward inclined blades presented 
in bulletin “1500” giving engineer- 


bulle- 


tin contains 27 pages of capacity 


ing and construction features: 


charts for each model of two lines of 
fans. Century Fan & Ventilator Co.. 
Ine.. 45 Cedar St.. Stamford. Conn. 


CHAMBER RE- 


describes new fur- 


>» COMBUSTION 
PAIR—booklet 
nace lining: contains installation in- 
structions and technical data as well 
illustrating installation 
procedures. Socony Mobil Oil Co.. 
150 &. 42nd St.. New York 17. 


as photos 


» COMPRESSED —AIR--fundamen- 


tals in new booklet “1518” 


tabular and chart information on cu 


contains 


ft of air required to operate pneu- 


matic equipment; also has data on 
dimensions of compressors and tables 
on ratios of compression and flow of 
air through orifices. /ngersoll-Rand 
Co., 11 Broadway, New York 4. 


>» CONDENSERS, CHILLERS—de- 
scribed in catalog “300B” containing 
capacities, dimensions, heat transfer 
data, and other engineering informa 
tion; system-engineered components 
of eat h fully dise ussed. {ome Indus- 
tries. Inc.. 600 N. Mechanic St.. Jack- 
son. Mich. 


» CONTROL VALVE catalog sheet 
“235-17 describes features. operation, 
and installation information: con- 
tains photos and drawings as well as 
performance curves and list of mate- 
rials for valve with pressure drop 
ratio to 300 psi. Atlas Valve Co., 280 


South a. Vewark 5. NJ. 


>» CONTROL VALVES—in bulletin 


“150” includes complete line of valve 


FIRE DAMPER 


Send for Our New Informative Brochure! 


DAMPER COMPANY 


DGECOMBE 


YOR K 


Manufacturers of Volume Dampers, Multi-Blade 

Dampers, Automatic Dampers, Automatic Shutters AVENUE 
AVC WN 

Back-Draft Shutters, Louvers, Stationary and 


Adjustable Extruded Aluminum Louvers 
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if it sweats, rattles, shakes or leaks... 


.it shouldn’t! And if you ask B.F.Goodrich, it 
won't! B.F.Goodrich, as the largest producer of 
sponge rubber and cellular plastic, makes special 
or standard parts for the refrigeration and air 
conditioning industry. Typical functions of these 
parts are sealing, gasketing, insulating and vibra- 
tion damping — under the most trying conditions. 


So get the advantage of the experience that has 
put B.F.Goodrich cellular materials into The 
Sheraton Hotel, Philadelphia; The Conrad Hilton, 
Chicago; The Corning Glass Building, New York 
and many other New York office buildings. Write 
The B.F.Goodrich Company, 58] Derby Place, 
Shelton, Connecticut. 


B.E ty Oo ‘ d r ‘ C h industrial cellular materials 
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THE MARK OF QUALITY 


Look for all these 


BARBER features when choosing 


— combustion safeguards 


Wheeleo 1. Ability to choose the best system for your needs 
from a complete line 


Inetrumente 2. Modern equipment designs to insure long trouble- 


free life, simple inspection and maintenance 


3. Equipment backed up by a nationwide, thoroughly 
trained field organization 


reo? ? S 
on 
" oo © 














Pushbutton-start Flame-otrols, like the one Convenient external test points for checking 
shown here, are available with a Series 1470 circuits and voltages with conventional test 
Conductivity-Rectification system or a Series instruments. Electronic tubes are standard 
1570 Infra-Red system. types simplifying replacement. 


write for literature describing Wheelco Flame-otrols 
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Unless your combustion safeguard system pro- 
vides all these features you may be making 
an expensive and needless sacrifice. Wheelco 
Flame-otrols meet all these requirements 
whether the application be cn a boiler, furnace, 
kiln, or dryer, and provide them at the cost of 
conventional equipment. 


One Is Best — Wheelco offers two automatic 
operation and two pushbutton-start Flame- 
otrols to provide the exact system and the 
degree of control needed for a particular instal- 
lation. Either Conductivity-Rectification “CR” 
systems or Infra-Red “IR” systems are used 
to monitor the flame. IR systems use a lead 
sulphide photoconductive cell as the sensing 
element, while CR systems use flame rods and 
emissive-type photo cells. 


Easy Maintenance — With Wheelco’s justly 
famous plug-in design, inspection and main- 
tenance are easier and faster. The entire chassis 
may be removed for examination, adjustment, 
or repair. Standard electronic tubes are used 
throughout simplifying replacement from local 
stocks and cutting inventory needs. Wheelco’s 


External and internal views of super-duty automatic 
Flame-otrols. Programing of these units includes purg- 
ing, warm-up proving, pilot proving, low-fire stabiliza- 
tion, ignition timing and post-purging. 


practical design permits Flame-otrols to be 
installed in every type of plant location by 
housing them in rugged, industrial-type steel 
cabinets provided with a gasketed, dust-tight, 
swing-out vover. 

Control Centers Too — Custom-engineered 
installations that house a complete vombustion 
safeguard system including Flame-otrols, pilot 
lights, alarms, etc., have long been a Wheelco 
specialty. These attractive centralized packages 
reduce installation costs and time, yet are 
provided with removable sections that offer 
flexibility for changing requirements. 


Field Engineering Help—It pays to bring 
the Wheelco field engineer in on your planning 
when combustion safeguards are needed for a 
new or modernized installation. His experience 
plus the availability of a full line of instruments 
is your assurance of getting the system best 
suited to your needs. Wheelco field engineers are 
located in all principal cities, are as close to you 
as your telephone. This nationwide network, 
plus specialists in the home office, is always 
available to help you with your problems. 


Custom-engineered Wheelco control centers 
can incorporate a wide variety of features. 
Either pushbutton-start or automatic Flame- 
otrols can be provided. 


BARBER-COLMAN COMPANY 


Dept. W, 1501 Rock Street, Rockford, Illinois, U.S.A. 
BARBER-COLMAN of CANADA, Ltd., Dept. W, Toronto 


industrial Instruments * Automatic Controls °* 


Small Motors * Overdoors and Operators 
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Air Distribution Products ° 
* Molded Products * Metal Cutting Tools * Machine Tools * Textile Machinery 


Aircraft Controls * Electrical Components 





Advantages of Constant Volume Regulators 
in High Velocity Air Transmission 


... greater design flexibility, stable air delivery, 
self-balancing operation of branch ducts are 


The function of a constant volume 
regulator is twofold: 
1. To reduce high velocity air to 
conventional velocities; 
2. To deliver a constant cfm flow 
as supply duct pressures change. 
Constant volume regulators provide 
automatic compensation for static 
pressure variation, and assure bal- 
anced system performance under a 
wide range of operating conditions. 
Barber-Colman now makes available 
a line of standard constant volume 
regulators and control units to meet 
nearly every application. 


Model SCR Regulator 


The completely self-contained, self- 
operated Barber-Colman constant 
volume regulator, illustrated in Fig. 
1, has proved to be a highly accurate 
and reliable device. It can be installed 
anywhere in a single- or double-duct 
system to maintain constant cfm de- 
livery, regardless of pressure changes 
upstream or downstream, including 
those caused by operation of mixing 
valves or face and bypass dampers. 
As illustrated, a flexible diaphragm is 
actuated by changes in static pressure 
to control the area of the discharge 
opening. No separate power source 
is required. The regulator will oper- 
ate on as little as 0.5 inches of static 
pressure in the duct. 

Both static and velocity pressure exist 
under the flexible diaphragm where 
the air can pass through the discharge 





MOTOR OPERATED 
AIR VALVES 


RANGE ADJUSTMENT 


REMOVABLE CONSTANT 
VOLUME CONTROL 


typical benefits 





total pressure 


Static plus 
velocity pressure 
equals total pressure 





Static pressure equals 


Diaphragm 
Discharge plate 


oe 


Changes in | j 


static pressure 
cause the diaphragm 
to move up or down 
automatically 
to control the 
open area of 
the discharge plate. 








Fig. | — Model SCR constant volume regulator can be installed anywhere in a duct system where there 


are changes in static pressure. 
as high as 6 to |. 


plate. Static pressure exists only 
above the diaphragm where the air is 
trapped. A static pressure increase 
above the diaphragm forces it down- 
ward against spring pressure, limiting 
the open area. Conversely, when 
static pressure decreases, the dia- 
phragm raises, exposing a_ larger 
opening area. 

The spring tension of the diaphragm 
roller is set at the factory to meet job 
requirements, but it can be easily 
adjusted in the field should require- 
ments change. 


Double-Duct Control Units 


Three basic types of Barber-Colman 
double-duct control units combine the 
basic constant volume regulator with 
hot and cold air mixing valves. The 
two valves are controlled by a single 
motor operator as illustrated in Fig. 
2. The housing is acoustically lined 
to assure very low noise levels. 


It maintains cfm delivery within +5% for inlet air pressure differences 


Standard units meet above-the- 
ceiling, under-window, or sidewall 
installation requirements in the vast 
majority of cases. Modified units are 
available for unusual situations. 

Figs. 3 through 7 illustrate typical 
applications and the design flexibility 
of these regulators and control units. 


New High Velocity Manual 


A new 52-page manual has been 
developed by Barber-Colman to pro- 
vide engineers a handy reference 
source to high velocity design con 
siderations. In addition to a general 
discussion, it includes data on duct 
design, air requirements, return air 
systems, fan selections, temperature 
control, balancing procedures, and 
Barber-Colman control units. 


Ask for Catalog No. F-6598-1. Call 
your local Barber-Colman air dis- 
tribution field office or write. 





HIGH VELOCITY 
HOT DUCT RISER UNI-FLO 


AIR VALVE (HOT DUCT) 


MIXING VANES 


ACOUSTIC DUCT 
LINING 











LINKAGE _. >” 

“ ae 

. Pee 
moo UNIFLO 


HIGH veLOciTy $6 
COLD DUCT RISER 


MOTOR OPERATOR 





UNLFLO SELF.CONTAINED 
CONSTANT VOLUME REGULATOR 


AIR VALVE (COLD DUCT) 


TO SPACE OR RETURN 
AIR THERMOSTAT 














Fig. 3 — Double-duct system with motor-operated air valves for hot and cold air mixing and a model 
SCR regulator to provide constant cfm delivery to the low velocity duct. A Mode! CV unit (Fig. 2) 
could be used instead of the two valves and the single SCR regulator. 

Instead of a single SCR regulator, individual ones can be installed in branch ducts. 
low velocity duct system would be self-balancing. 





Fig. 2—Model CV double-duct contro! unit 
combines mixing valves with a constant volume 
regulator. 


In this case, the 
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UNI-FLO MODEL SCR ACOUSTICAL 
CONSTANT VOLUME LINING 
REGULATOR / 


MULTI-ZONE AIR 


RETURN AIR HANDLING UNIT 











Fig. 4— Multizone system with SCR regulators 
in each zone to provide constant cfm delivery. 





{] 
|| 


i 
| 





4 











Fig. 5— Double-duct system illustrating several 
applications of Model CV control units. Circles 
indicate ceiling diffusers. (1. CVE open-end 
unit; 2. CVD with integral diffuser; 3. CVO with 
octopus outlets.) 





DISCHARGE 


SILL DISCHARGE 











Fig. &6—Double-duct control unit for under- 
window mounting. Model SWC furred-in units 
shown. 





COLD 


a 


























Fig. 7— Model SWC double-duct control units 
installed above ceiling for use with ceiling and 


sidewall diffusers. 


ENGINEERED 
AIR DISTRIBUTION 


BARBER-COLMAN 
COMPANY 


Dept. W, 110) 


BARBER 
COLMAN 


t, Rockford, Illinois 


bodies and actuators and accessories; 
bulletin contains sizing data, com- 
plete description of valve advantages, 
and full diagrams included. DeZurik 
Corp., Dept., CV, Sartell, Minn. 


>» COPPER FITTING—catalog “SF- 
59” contains information on making 
solder joints and flared connections; 
includes data on types of solders and 
working pressures, dimensions of tub- 
ing, and friction loss allowances. 
Chase Brass & Copper Co., 40 I 


Farm St... Waterbury 20. Conn. 


>» DIRECT FIRED HEATERS—in 
three new models described in speci 
fication sheets; each sheet contains 
dimension drawings of floor mounted 
and horizontally suspended — units 
Wanson Corp. Charles & Juniata 


Sts.. Lewistown, Pa. 


>» DUST COLLECTORS—with spe 
cial applications in petroleum refin 
ing operations in bulletin “300°; 
contains detailed drawings and appli- 
cation diagrams. Research-Cottrell. 
Inc.. Bound Brook. N.J. 


> ELBOW FANS—for ventilation 
and for ovens. furnaces, dryers and 
kilns described in bulletin “VEF- 
39°: included are tables of sizes and 
dimensions. selection data including 
capacities from 600 to 32.000 cfm 
L. J. Wing Mie. Co. 140 Vreeland 
Wills Rd.. Linden. N.J. 


> ELECTRIC HEATERS including 
baseboard. wall panel. and ceiling-re 
cessed types in catalog “GC-106": 
contains complete specifications as 
well as technical information on uses 
and operation. Berko Electric Mfg. 


Corp., 212-10 Jamaica Ave., Queens 


Village 28. N.Y. 


>» FEED WATER CONTROL SYS. 


TEMS for boiler system applica- 
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important 
points 
about 
Joints 


Yarway Gun-Pakt 
Joints are serviced 
in the line under 

full steam pressure. 


Costly shutdowns 
eliminated. 


Maintenance 
records show 1 
manhour per year 
per joint. 

Fewer expansion 
joints needed per 
length of pipeline 
with Gun-Pakt. 


YARWAY GUN-PAKT 
EXPANSION JOINTS 


For new Yarway 
Expansion Joint Catalog 
EJ-1916 write 
YARNALL-WARING Co., 
107 Mermaid Lane, 
Phila. 18, Pa. 


go MANA 74 
with confidence 


203 





KATHABAR SYSTEMS | 


Give these 
advantages to 
specifying engineers: 


STERILE AIR 


Now you can design spaces 
to maintain air sterility 

as scientifically as 
temperature and humidity. 
Only Kathabar enables you 
to deliver air at 5 micro- 
organisms per 10 cu. ft. 

or less, continuously. 


FROST-FREE COOLING 


Get continuous air. supply 
at dry bulbs and dew points 
way down to —90 F. 

No freeze-ups... 

no fluctuating efficiency... 
no defrosting shutdowns... 
no duplicate sets of coils. 
Cool better; fewer tons. 
Proved in candy cooling... 
photo film chilling... brewing... 
chemical processing... 
environmental testing... 
many other applications. 


GET FACTS 


SURFACE COMBUSTION CORPORATION 
2384 Dorr Street, Tole do # Ohio 


Send facts on Kathabar systems for following application 


name & title 
company 


street... 
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tions described in detail in bulletin 
“531”; contains chart for application 
of proper system; principle of opera- 
tion of each system variation fully 
detailed. Bailey Meter Co., 1050 
Ivanhoe Rd., Cleveland 10, O. 


>» FINNED TUBE 


taining alloy code of constituent 


bros hure con- 


metals correlated with dimensional 
chart from 5 to | in. outside diam. 
Wolverine Tube Div. of Calumet & 
Hecla, Inc.. 17206 Southfield Road, 
{llen Park, Mich. 


>» FLEXIBLE COUPLINGS—rang- 
ing from fractional to 190 hp per 
100) rpm bulletin 
“A669C” with detailed tables of 


horsepower ratings, dimensions, and 


des¢ ribed in 


service factors for applications. 


Dodge Mfg. Corp., Mishawaka, Ind. 


>» GASKET, SHIM = GUIDE--in 
choosing gasket for specific applica- 
tions: brochure divided into 5. sec- 
tions: gaskets, shims, washers, in- 
stallation accessories, new filler mate- 
rial. Akron Metallic Gasket Co., 150 
V. Union St., Akron 9, O. 


» GATE VALVES 


lines described in new broc hure: 


in two ¢ omplete 


available in rising stem and non 
rising stem in sizes 14 to 3 in. 
screwed ends. Crane Co. 836 S. 


Vichigan Ave.. Chicago 5. 


>» HEAT EXCHANGER TUBES 
for process industries described in 
bulletin “TB-431"; special emphasis 
on manufacturing procedures illus- 
trated and quality control methods 
outlined. Babcock & Wilcox Co.., 
Tubular Products Div., 712 Eleventh 
St., Beaver Falls, Pa. 


>» HEATING HANDBOOK 


ing sections on steam and hot water 


includ 


heating systems, radiation. unit 


heaters, pumps, specialties, control 
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HAYES STAINLESS STEEL HEAT EXCHANGERS 


tostater ef referer! 


Hel} 


fi 


SEU 


S$ED-E — Non-corrosive type 321 stainless steel heat exchanger. 
Permits installation down-stream of cooling equipment, for con- 
tinuous blower operation. Air through-put in either direction. 


45,000 to 675,000 Btu input. 


SED-S — Same as SED-E except controls are at the side. Either 
SED-E or SED-S is available in sizes from 45,000 to 675,000 
Btu input in increments of 45,000 Btu. 


SED-VF — Tested and approved as a duct furnace; 


type 321 


stainless steel. Re-circulated or fresh air enters through bottom, 


sides, or back. Built-in air bypass, vent in front. 7 


70,000 to 280,000 Btu input. 


sizes from 


sec — Forced air furnace. Stainless steel heat exchanger sec- 
tions seam and arc welded. One piece cast iron burners with 


drilled ports. Oversize double inlet blower. 


7 sizes — 70,000 


to 245,000 Btu input. For zero clearance. 


SEU — Suspended unit heater. Recirculates room air. Diffuser 
outlet with adjustable vertical and horizontal vanes. Double 
inlet forward curve blower. Continuous duty, variable pitch 


drives, raised port burners. 80,000 to 480,000 Bru input. 


SES Forced air, suspended furnace for installation in sus- 
pended duct system. Designed for sheet metal duct connection 
Double inlet forward curved blower. Continuous duty variable 
pitch drives, raised port burners 


SED-CF — Tested and approved as a duct furnace for counter- 
flow. Recirculating fresh air thru the top. Has a built-in by- 
pass. Sizes from 70,000 to 280,000 Bru input. 





—REPRESENTATIVES EVERY WHERE— 


ARKANS. 
LITTLE ROCK J. C. Lewis Company 
CALIFORN 
SAN FRANCISCO: John Rhoads 
SAN JOSE: Central Service Co., Inc 
teal Vatesee, Inc. 
COLOR 
DENVER hacCombs Supply Co 


FLORIDA: 
CLEARWATER R. J. Clark Equipment 
Co 


GEORGIA: 
ATLANTA: R. E. Heicome; Dealers 
Supply Co 
IDAHO: 
BOISE: Mechanical Equipment Co 
IOWA: 
DUBUQUE: McDonald Mfg. Co. 


KANSAS: 

WICHITA: O’Cennor-Oklahoma Ce. 
MISSOURI: 

— CITY: Smith Steam Specialty 


NEW JERSEY: 
ty = Blazer & Son 
NEW 
ALBUQUERQUE: Boyd Engineering Co 
OKLAHOMA: 
ou CITY: O’Connor-Okliahoma 


TULSA: O’Connor-Oklahoma Co 
OREGON 

PORTLAND: Temp Contro! Corp 
TENNESSEE: 

NASHVILLE: Reube 0 Emery 
TEXAS: 

AUSTIN: Deudecke Engineering Co 

EL PASO: Bayd Engineering Co 

LUBBOCK: Nunn Electric Co 
u 


TAH: 
SALT LAKE CITY: F & D Distributors 


VIRGINIA: 
NEWPORT _ Noland & Co 
WASHINGTO 
SPOKANE: Frederick Ce. 
CANADA: 
EDMONTON, ALBERTA: Sinclair 
Heating Supplies, Ltd. 


AYES 


FURNACES 


outstanding for 
commercial, industrial, 
schools, churches, 


theaters, large residential. 


HAYES FURNACE MFG. & SUPPLY CO 


S888 So. to Cunsae ivd,, tes Anaaie 06, Cultento 
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OF COMPACT, LIGHTWEIGHT 
COMBINATION STARTERS 


Sizes 0, 1, 2, and New Sizes 3 and 4— and 
NEW CAST ALUMINUM WEATHERPROOF 
and EXPLOSIONPROOF ENCLOSURES 


Starters are of exclusive “Right Angle” Design 
which brings important installation, main- 
tenance and performance benefits. For con- 
venience and safety, unit is front operated by 
means of Fused or Unfused Disconnect, or 
Circuit Breaker. Circuit Breakers are Instan- 
taneous or Thermal Magnetic Trip Types. No 
other line offers enclosures that facilitate 
mounting and handling like the new cast 
aluminum NEMA 4 Weatherproof and NEMA 
7 and 9 Explosionproof — Enclosures that are 
one-half the weight of old-style cast iron boxes. 
Other available enclosures: General Purpose 
(NEMA 1) and Industrial (NEMA 12 — oil- 
tight and dust resistant). 


Write for new folder on A-H Combination Starters 
to: The Arrow-Hart & Hegeman Electric Company, 
Dept. HPAC, 103 Hawthorn St., Hartford 6, Conn. 


ARROW © HART 
Lue MIMLE | E YU 


MOTOR CONTROLS -: EN WITCHES 


APPLIANCE SWITCHES . W N VICES 


HART 


° oo = 
i 
R i 
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equipment, radiation, unit heaters. 
special purpose pumps and related 
products, engineering data, terminol- 
ogy: available at $1.00 per 
Dunham-Bush, Inc.. 179 


West Hlartlord LO. Conn. 


copy. 


South St.. 


VOTORS 
and | hp detailed 


in fact sheet which includes specifica- 


with 


p HEAVY DUTY 
ratings of 14, 34, 


tions. special features; motors have 
application for sump pumps and are 
run types. Franklin Elec- 


x45 E. Spring St.. Bluf- 


induction 
tric Co.. Ine.. 
fton, Ind. 


>» HINGED CLOSL RES— with built 


in safety features in new brochure: 
designed flor service in petroleum, 
gas transmission, chemicals and other 
industrial piping applications; in- 
cludes charts of dimensional specifi- 
cations and cross-sectional drawings 
features of various sizes 
and types. Tube Div. of 
Chemetron Corp., 224 EF. Broadway, 


Louisville 1. Ky. 


of design 


Turn s 


>» HOOD VENTILATORS 
kitchens are 


catalog “12017 along with specifica- 


for com 


mercial described in 


tions and dimensions for — basi 


models; contains installation proce 
dures. design data, and how to select 
Vorrison Products. Inc... 16816 


Cleveland 10, O. 


size. 


H aterloo Rd.. 


{ISSEMBLIES-— for hy 
fluid 
00" : 


» HOSE 
draulic, and = ait systems de- 
scribed in catalog “¢ contains 
128 pages of specifications, technical 
data. sizes, descriptions, applications, 
installation instructions. Weather 
head Co., Fort Wayne Div., 128 W. 


Washington Blvd... Fort Wayne, Ind. 


>» IMMERSION HEATING BOILER 
industrial 
*5909.B” 


for commercial and 


space heating; — bulletin 
illustrates and describes low pressure 


models in range of sizes from 80 to 














YOU CAN “‘DES 


OSATISF 


Self-Contained Unit 


h Evap. Condenser Type SCU 


pas 11 Basic Models 
eile) 


mettle} tell olialeliiolat; 
itn 


Self-Contained Unit 
Multi-Zone Type STMZ 


* 
rom 13 Basic Models 
Possible Combinations 


Altliite 4elal-we ti ae Gkelaleliivelal =i; 
Type GMZ 





4 Basic Models 


From 1 
+ Pd ott tT] ol (=e @kelulelialeiile lar: 


NATIONAL REPRESEN- 


412 Fawn Uy. 


OUR OWN AIR CONDITIONING AT. . 


VUOMAUL 


- s 


CATED’ TO SUIT YOUR REQUIREMENTS 





Self-Contained Unit 
Multi-Zone Type SCMZ 


1, : 


rom 11 Basic Models 
Possible Combinations 
molar aelilicl Me. time Gelaleliilelal =i; 
Type GHC 


__From 14 Basic Models 
156] Possible Combinations 


Evaporative Condensers 
Type EC 


rom 14 Basic Models 
Possible Combinations 





| 
Self-Contained Unit 


Shell and Tube Type ST 


rom 13 Basic Models 


Possible (@elulelalelitelat: 


Vertical Air Conditioner 
Type GVC 


= 


rom 14 Basic Models 
Possible Combinations 


oa @E vill tel Gm a Aelita @ill lt; 
Type CPS 


ZeliMenOM el tiem alelel it; 
168] Possible Combinations 


*Cabinet models available with built-in or remote evaporative condenser. 


ORIGINATORS AND DEVELOPERS OF COMPLETELY PACKAGED AIR CONDITIONERS 


a 








mm 





TATION IN PRINCIPAL 
CITIES. SEE YOUR LOCAL 
YELLOW PAGE PHONE 








GOVERNAIR 





DIRECTORY 


WRITE FOR FURTHER 


INFORMATION ON 


ANY SPECIFIC UNIT 





OR SEE OUR LISTING 








J 





a” 


IN ASHACE "'GUIDE 





4840 N. SEWELL * OKLAHOMA CITY, OKLAHOMA 
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sy CHECK VALVES 
ARE SILENT 


and this non-slam feature is your positive assurance of a silent, 
safer piping system, with protection to the pump, and other 
equipment 


Easily installed wherever liquid flows, a CPV Check Valve 
closes automatically as soon as forward flow stops. The valve 
is closed before any reverse flow occurs. Dangerous line surges 
and hammer are eliminated without expensive air cushions, 
shock absorbers and other devices. 


Only CPV CHECK VALVES Give You All These Features 
Straight guided disc with two point bearing assures positive valve 
seating. 

Helical spring is engineered to close automatically as soon as forward 
flow stops. 

Ideal for all pressures and temperatures—including high temperature 
water, 


@ Available in a wide variety of materials, including Alconite, bronze, 
steel, stainless steel and monel. 


Easily installed in any position. 


Approved by Factory Mutual Laboratories for fire lines. 


@ Full radial flow with minimum head loss. 
a 
+ 


Choice of four basic types in sizes from Y2-in. to 18-in. or more. 


Get the full story ab mut CPV Sile nt, N n Slam CHECK VALVES. 
W rite toda) / r Catalog 2 


STYLE NU... 4-2" STYLE H...%-2” 


COMBINATION PUMP VALVE CO. 


851 PRESTON STREET @ PHILADELPHIA 4, PA, 
SOLD BY RELIABLE AGENTS IN PRINCIPAL CITIES 
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500 hp and 10 to 65 hp. Sellers Engi- 
neering Co., 4876 N. Clark St., Chi- 


cago AO. 


» INDUSTRIAL F ANS—incorpo- 
rating universal discharge to facili- 
iate field modifications to duct work 
if required presented in bulletin “L- 
5”: includes complete rating tables. 
tables on correction ratios for devia- 
tions from standard atmospheric con- 
ditions at sea level, specifications, di- 
mensional data for complete line. 
Lehigh Fan & Blower Div., Fuller 


Co., Catasauqua, Pa. 


» INDUSTRIAL INSULATIONS 

for sub-zero to 1900 F temperature 
range applications; form “6451” in- 
cludes tabular product _ selection 
guide and specific applications from 
high temperature and superheated 
surfaces to cold water piping and air 
conditioning ducts. The Philip Carey 
Ufg. Co., 320 S. Wayne Ave., Lock- 


land, Cincinnati 15. O. 


>» LUBRICATING = DEVICES—in- 
cluding automatic oilers. mist systems 
contained in catalog No. “59”; in- 
cludes data on types and uses as well 
as capacities and sizes. Trico Fuse 
Vig. Co., 2948 N. 5th St., Milwaukee 
12. Wis. 


» MASTER CONTROLLER—f o1 
use with automatic combustion con- 
trol systems in catalog “CMC-687” 
which _ includes specifications, de 
scription of components, application 
data, installation instructions,  di- 
mensions, wiring diagrams. Cleve- 
land Controls, Inc., 1111 Brookpark 
Rd., Cleveland 9, O. 


>» MOTORS, BLOWERS—for air 
conditioners and small ventilators 
fully described and illustrated in new 
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VIBRATION § 


NOISE CONTROL NEWS 


FROM THE APPLICATION ENGINEERING DEPARTMENT OF THE KORFUND COMPANY. INC. 


30 STORY AIR CONDITIONING SYSTEM FLOATS 
ON SPRINGS FOR TOPS IN TENANT COMFORT 


“Complete Package” 
Vibration and Noise Control 


For years, air conditioning engineers 
and contractors have recognized Korfund 
Vibro-lsolators as the one sure means 
of stopping noise and vibration trans- 
mission through floors and structure. 
Add Korfund Vibro-Hangers for sus- 
pending piping or equipment, and Flex. 
| Hose for flexible piping connections and 
| you have the whole vibration and noise 
| control package 
Backed by a great name, with more 
than a half-century of experience in 
licking tough vibration problems, Kor- 
fund’s three-way control package com. 
prises a complete range of types and 
designs to meet any requirement. 
Basic types of Korfund’s vibration 
and noise control units are pictured be- 
low. For complete specifications write 
for Bulletin 68; you'll find it worth 
having 


FLEX-HOSE—Meta! or rubber 


Tenant comfort was the chief aim when 
the Philadelphia Fidelity Trust Building, 
Philadelphia, Pa. decided to install com- 
plete summer-winter air conditioning. 
Providing correct temperature control 
throughout the 30 story building was one 
big consideration; another was to make 
certain that noise and vibration from 
mechanical equipment and piping would 
not disturb users of the office areas. 
Working with consulting engineer 
Charles S. Leopold, Korfund engineers 
mounted pumps, compressors and other 
main conditioning equipment on steel 
spring isolators. Risers to the cooling 
towers offered a special problem. Trans- 
mission of vibration from the big pipes 
had to be prevented, and proper allow- 
ance had to be made for expansion and 
contraction without setting up stresses in 
the system. Specially designed Korfund 
spring mounts, supporting each of the 
risers at the bottom only, provided the 
answer. Together with the standard spring 
mounts used under the mechanical equip- 
ment, noise and vibration transmission 
was eliminated, insuring tenant comfort. 





Vibration Control Increases Ship’s Useable Living Quarters 


Korfund isolators are used to mount five compres 


sors ond pumps on the S.S. Brasil and § 
Argentina 
vibration transmission thru piping 


FOR MORE DATA 
OR SPECIFIC 
RECOMMENDATIONS 
WRITE TO KORFUND 


Korfund Flex-Hose stops noise and 


Sister ships, S.S. Brasil and S.S. Argen- 
tina, have been called the “Last word in 
luxury afloat.” However, their refrigera- 
tion system transmitted vibration and 
noise through the steel decking, making 
it virtually impossible to occupy living 
quarters near the installation. 

Korfund engineers quickly saw that 
piping as well as compressors and pumps 
were the cause of the trouble, and recom- 
mended vibration and noise 
control. Steel spring mounts were used 
beneath the equipment, metal Flex-Hose 
stopped transmission through the piping. 

Whether for “luxury afloat’ —or for 
critical commercial or industrial installa- 
tions, Korfund’s “complete package” pro- 
vides the effective, economical solution 
to vibration and noise problems. 


two-way 


Four risers extending 29 stories to cooling tower, are 
supported by spring mounts. Filled weight 500.000 Ibs 





Vibro-Hangers Put Gag on 
Talking Pipes at Chrysler 


Photo shows some of the steel spring 
Vibro-Hangers used to prevent “talking” 
pipes in Chrysler Corporation’s Kokomo, 
Indiana, plant. Resilient hangers prevent 
transmission of noise and _ vibration 
through ceilings into building structure, 
insure quiet in the office area overhead. 

Units are part of the “complete pack- 
age” of vibration and noise control en- 
gineered by Korfund. Included in the in- 
stallation are vibration and noise isolation 
bases for fans and motors 


peer KORFUND COMPANY INC. 


48-01F Thirty Second Place 


° Long Island City 1, New York 





Over half a century of VIBRATION ¢ SHOCK « NOISE / CONTROL & MEASUREMENT 


FOR BULLETIN +68 Vibration & Shock Isolators ¢« Flexible Connectors « Vibration Instruments «© Acoustical Products 
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CHECK Ze 
Advantages off 
GOODALL Ribber 
EXPANSION JOINTS 


Goodall Expansion Joints have not only the advan- 
tages stemming from the natural characteristics of 
rubber for all types of installations, but, what's more 
important, they have back of them Goodall's engi- 
neering skill, manufacturing experience and reputa- 
tion for quality that give added assurance of excep- 
tional service under all conditions. 


BF easier TO INSTALL... 


Goodall Rubber Expansion Joints 
are quickly, easily installed on new 
construction or as replacements. They 
are light in weight to facilitate han- 
dling, with short face-to-face dimen- 
sions for easier application where 
space is limited. Retaining rings are 
quickly aligned and bolted. No gas- 
kets are required. 


responsive TO MINIMUM PRESSURE... 


With Goodall Rubber Expansion Joints only the slightest pressure is required 
to create movement in any direction. Result—stress on metal pipe or other 
member is eliminated or, at most, reduced to an absolute minimum. 


many SIZES...HIGH WORKING PRESSURES... 


Goodall Rubber Expansion Joints are available in sizes from ¥" to 96" 
1.D., in all required styles and constructions. Working pressures range up 
to 125 P.S.I. for Pressure Joints, and to 90 P.S.I. for Vacuum-Pressure 
Joints, depending on size. 


BT toncer SERVICE LIFE... 


Goodall Rubber Expansion Joints last longer in service because of inherent 
characteristics of the material from which they are made. There is no 
embrittlement... continuous movement (flexing) actually keeps the rubber 
joint ‘alive’. There is no corrosion or electrolysis. Resistance to abrasion is 
exceptionally high. Replacement costs are lower. 


“lf it’s GOODALL, it MUST be Good’ 


Contact Our Nearest Branch or Write for Catalog 


BELTING +» FOOTWEAR + CLOTHING 


Standard of Quality—Since 1870 {< la) HOSE - 
AND OTHER INDUSTRIAL RUBBER PRODUCTS 


GOODALL 2etbcr Company 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


BRANCHES AND DISTRIBUTORS THROUGHOUT THE UNITED STATES. 
1N CANADA: GOODALL RUBBER CO. OF CANADA LTD., TORONTO. 
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12 page catalog; contains horsepower 


rating charts including dimensions 
and diagrams. Redmond Distributors 


Div.. 201 Monroe St... Owosso. Mich. 


>» O/L BURNER 


from 0.75 to 20 gph; 


in capacity range 
bulletin No. 
“1L13B” contains tables of des rip- 
tions of each model, dimensions 
diagrams of standard models, Btu 
inputs, safety time for ignition and 
Vational Airoil Burner 


Sedeley {ve.. 


flame failure. 
Co.. Ine... 1281 E. 
Philadelphia rh. Pa. 


>» PACKAGE BOILER with all wet 
back construction is described and 
illustrated in bulletin “B-3210" along 
with mechanical and thermal fea- 
tures: includes certified results of 
operational tests for units up to 900 
hp. Titusville Tron Works Div.. of 
Struthers Wells Corp., Titusville. Pa 


designed 


» PACKAGED BOILER 
for low pressure steam or hot water 
heating in 15 to 25 hp range; new 
bulletin describes features of boilers 
which include integral oil, gas. or 
combination firing equipment and 
wide selection of control and safety 
features. Orr & Sembower. Inc.. Bon 


1138. Reading. Pa 


BOILERS--for gas. 


eas-oil use: new 


>» PACKAGED 
oil and combination 
bulletin contains ratings. dimensions. 
cutaway drawings of all sizes of 
boilers. Orr & Sembower, Inc.. Box 


1138. Reading. Pa. 


>» PIPE INSULATION for air con- 
ditioning equipment in new bulletin 


“C-9.2717: gives insulating uses for 
plastic material as well as charts and 
graphs of thermal conductivity and 
density. Plastics Div.. Koppers Co.. 
Ine... 8O] Koppers Bldg... Pittsburgh 
19. Pa 
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Curtis packaged units min- 
me imize floor area required. 
See our exhibit— Factory assembled and 
Booth 209 ™ tested. Field installation 
Air Conditioning & eg requires only setting and 
Refrigeration Exposition dy connecting utilities. 
Atlantic City, N. J. 


Nov. 2 thru Nov. 5, 1959 | PACKAGED AIR CONDITIONERS UP TO 100 TONS. 





“ 


Ts uP TO 10 TONs. 


- 


PACKAGED LIQUID CHILLERS UP TO 100 TONS. 


PREc¢ciI Ss 1ON 


close tolerance manufacturing, builds peak performance 
into every CURTIS unit. 


Curtis is the ‘‘luxury line’’ in the air-conditioning industry. 
Silence, efficiency and long-life are inherent in Curtis design 


0 agit MANUFACTURING COMPANY 
l p g REFRIGERATION DIVISION 


This is why Curtis designs and builds thousands of unique air 


conditioning systems for commercial America why Curtis 
‘ ain < over : representatives 
is able to maintain a family of over 300 representativ OUR th YEAR 
and servicing contractors across the nation 


Put the advantages of CURTIS PRECISION into your next job 
WRITE DEPT. 5, ST. LOUIS 20, MISSOURI 


THE CURTIS “LUXURY LINE” OF AIR CONDITIONERS COSTS NO MORE 
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THE MARK OF QUALITY 
New proportional 


BARBER regulator provides 


COLMAN highly accurate control 


For water, gas, or steam 


Temperature ranges 
from —40° to +350° F 


Calibrated 
temperature dial 


Positive positioning 
Fully proportional 
Tight closing 

High reliability 
Self-contained 


Easy-to-read valve 
position indicator 


New Barber-Colman motor-operated proportional tempera- 
ture regulators offer distinct advantages on any process or 
space heating or cooling applications requiring positive, 
accurate control. 

Throttling range is adjustable from 2 to 25°. Auxiliary 
switches provide means of interlock to pumps, boilers, 
refrigeration compressors, etc. Optional features include 
speed adjustment, fail-safe spring return, and neutral band 
operator for heating/cooling. 


Construction is exceptionally rugged and dependable. A 
positive-acting electric motor operator delivers full power 
throughout the complete valve operating stroke, assuring 
positive shutoff and accurate throttling. Motor operators 
are offered for use with most commonly used power sources. 
Motor and gear train are submerged in oil for long life and 
with minimum maintenance. A built-in feedback mechanism 
minimizes over- and undershooting. 

Valve body types include single seat, double seat, three-way, 
single seat pilot balanced, and are available in bronze, iron, 
steel, and stainless steel. Available in screwed and flanged 
patterns for most sizes. 

Regulators are sold complete, ready to install. For detailed 
specifications, call your local Barber-Colman Automatic 
Controls office, or write for descriptive literature. 


"Better Control . . . Electrically” 


BARBER-COLMAN COMPANY 


Dept. W, 1301 Rock Street, Rockford, Illinois 
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>» PIPE INSULATION—that with- 
stands hard knocks, lends itself to 
various applications described in new 
brochure “IN-155A”: included is 
specification data on characteristics 
Johns Manville, 22 E. 40th St.. Neu 
York 16. 


> PIPE TAPE—featuring resistance 
to corrosion: new bulletin contains 
complete pipe coverage chart; tape 
applications include piping for oil, 
gas, chemicals. and other industrial 
processes. Chase & Sons, Inc., 26 


Spruce St.. North Quincy. Mass. 
| t 


>» PIPELINE STRAINERS—with 
250 psi bodies and tensile strength of 
30,000 psi minimum; bulletin No. 
“1210-17 provides dimensions and 
weights for two types available as 
well as design features. Sarco Co.., 
Inc., 635 Madison Ave., New York 
oF N.Y. 


» PLASTIC PIPE—for processing 
industries, utilities, marine, and gen- 
eral industrial use discussed in bulle- 
tin “CE-80" which includes chart 
data on properties, dimensions, and 
applications. American Hard Rubber 
Co., Div. of Amerace Corp., Ace 
Road, Butler, N.J. 


>» PLASTIC) PIPE FITTINGS—in- 
cluding tees, elbows, unions, trap 
units detailed in bulletin “2”; con- 
tains dimensions, applications, speci- 
fications, all in tabular form for each 
size and style of fitting. American 
Vulcathene Div., The Nalge Co.. Inc.. 
P.O. Box 365, Rochester 2, NY. 


>» PORTABLE HEATER—designed 
for use in construction; heater de- 
scribed in new literature has up to 
75,000 Btu per hr output and weighs 
t lb. Wood Enterprises, Inc., 1143 
Belvoir Ave., Dayton 9, O. 
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NOW I0-YEAR INSURED WARRANTIES 
~ ON SUPER/AIR-VANS in FIBERGLAS" 


Gallaher gives you ten years of free 
insurance 


Superior ruggedness and corrosion resistance of 
Super Air-Vans has been demonstrated in 81!5 
years of research, testing and actual use. That's 
why, today, Gallaher gives you comprehensive, 
long term protection for you and your client. We 
will repair or replace any unit which does not 
meet the 10-year test. 


Motors are covered under the original equip- 
ment warranty of the motor manufacturer 


NOW SUPER /AIR-VANS in FIBERGLAS” 


available in 3 budget-rated models 


No need to overspend to 
have the features of 
Fiberglas 


Here *s dollar eflic weney Three 
distinet models are available. each 
one carefully sealed to the job and 


priced accordingly. You can pin- 
point your exact need. Whether 
its hot-dog fumes or nitric acid, 
there is a SUPER) AIR-VAN, bud- 
get-rated for the job. 7 
Capacities 100-12,000 CFM 
Static Pressures to 4” 


US Pats: 2188741, 2526290 
Pats Pending 


GALLAHER 


The Gallaher Company 4108 Dodge Street Omaha, Nebraska 
More than 100,000 Gallaher Air-Vans Have Been Installed 


*TM Owens-Corning Fibergias Corporation 
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(4 sizes cover the range from 10” cast iron to 26” steel pipe) 

These one-man Reed Rotary Cutters cut large diameter steel 
or cast iron pipe faster and better than the heaviest power 
machines ... and without electrical or explosive hazards. What's 
more, there's less digging in ditch-work! You need only a 4” to 
6” channel under the pipe and a 45° to 60° arc for the handle 
swing. Reed Rotaries are easy to “carry in", too. The 20” size 
weighs only 68 pounds; separates into 3 easily carried parts. 
Patented pipe guide assures clean, right-angle cuts. Four razor 
blade wheels track perfectly, cut easily and are quickly inter- 
changeable for steel or cast iron pipe. 


® Write today for descriptive literature. 


pipe illustrate the clean, accurate, right-angle 


These typical cuts on 12,16, 20 and 24” cast iron : 


cuts provided by Reed Rotary Cutters. 


REED MANUFACTURING COMPANY 


ERIE* PENNSYLVANIA 
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>» PRESSURE REGULATORS —fea- 
turing sliding gate seats are de 
scribed in bulletin “J-DI; includes 
composition, properties. — specifica- 
tions. comparison tables: test results 
OPH -Jordan. 6013 Wiehe Rd... Cin 


cinnatt 13. 0. 


>» PROCESS INSTRU MENTATION 

systems and controls featured in 
bulletin “B-I-F 5-17 for controlled 
feeding of solids and liquids: bulle- 
tin includes information of each mod 


el such as accuracy. range. capacity, 


and uses. B-1-F Industries. Ine. 3145 
Harris Ave. Providence 1. Rd 


>» PROPORTIONING PL MP for 
treating process water for industry 
discussed in bulletin No. *1210.20-17 
available in model for proportioning 
up to Il, 22. 33 gph into discharge 
pressures up to 125 psi. includes in- 
stallation diagrams. capacity chart 
B-1-F Industries, Ine... 3145 Harris 
fve.. Providence 1. Rw. 


>» PROPORTIONING PUMP—fo1 
injection of boiler water treatment 
chemicals into low pressure boilers: 
bulletin) “L107.20-1° contains engi 
neering data including capacity, in 
jection” pressure, construction mat 
rials. B-l-F Industries, Ine. 315 
Harris Ave. Providence 1, Rl 


>» PLUMP SHAFT SEALS—for water 
systems discussed in technical bulle 
tin “591: literature describes com 
mon causes for failure. results of 
tests, steps to be taken in order to re- 
duce difhiculties with = mechanical 


seals, H alter Service Lahoratort S 


Inc... O15 W. 31st St... New York 27 
Vy. 


>» PYROWMETERS, INDICATORS 


in numerous sensitivities. stvles and 
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Expansion Joint Design Moves 
out of the “Model T” Era 


Badger first began fabricating packless metal 
bellows expansion joints more than 35 years ago. 
These ‘‘Model T’’ joints performed (and are still 
performing) with outstanding success in hundreds 
of process and steam line piping installations. 


Starting in the 30’s other expansion joint manu- 
facturers entered the field. The most successful 
adopted many of the basic features of the original 
Badger design. 


During the last decade, as industry's requirements 
became more stringent, and joint manufacturers 
gained fabricating and field experience, certain 
fundamental problems inherent in the early designs 
became evident. Most of these problems were solved 
through a series of modifications. (Among which was 
the Badger Directed Flexing Self-Equalizing Joint — 
the famous ‘‘DFSE”’’ Design.) But, at best, the modi- 
fications were stop-gap measures which complicated 
the joints and greatly increased their weight. A 
fundamental reassessment of expansion joint en- 
gineering data was needed. Badger led the way: In 
1956, a task force completed a three-year research 
program and the first S-R (Service-Rated) Expansion 
Joints were produced. 


In the three years they have been available, S-R 
Expansion Joints have been both an engineering 
and a sales success. But like many revolutionary 
concepts which upset tradition, the full implication 
of the advantages S-R Joints offer is still not uni- 
versally understood. The message that follows is 
an attempt ‘‘to set the record straight.”’ 


Equalization — fact and fiction 


Many users of expansion joints are under the impression 
that the so-called “‘equalizing’’ rings on today’s conven- 
tional type expansion joints distribute movement equally 
among all the corrugations of the bellows. It is argued that 
as the joint absorbs thermal movement, the tops of the 
rings progressively come into contact until the bellows is 
fully compressed thus limiting the amount of compression 
which any one corrugation can ultimately absorb (see 
diagram 1). In this sense the rings do contribute to the 
“equalization’”” of movement by physically limiting the 
compression of each corrugation to the distance between 
any two adjacent rings. 


Conventional Type Expansion Joint. Cross 
sections of rings and bellows of a conventional 
self-equalizing’’ joint showing cold and 
ns. Note that true equalization of movement 
btained when tops of all rings are 
practical and dangerous situat 
Note, however, that the degree of compression will not 
be truly equalized until the tops of all the rings are in con- 
tact. But, when such a condition occurs, serious problems 
will result. If the limit of compressibility is reached before 
the thermal expansion has been completely absorbed, ex- 
ceedingly large forces will be transmitted through the pipe 


November 1959 


( onditionit 


line to the anchors and connected equipment. On the other 
hand, if the joint is compressed only partially, not all of the 
corrugations will absorb movement to the same degree. 


How S-R Joints solve equalization problem 


Badger S-R Expansion Joints feature the new Gurvilinear 
Corrugations which naturally assume an “all curve’’ shape 
under pressure (diagram 2), assuring more equal distribution 
of stresses throughout the bellows material. Furthermore, 
the shape, height and pitch of the corrugations are based on 
a carefully engineered correlation. Thus, reasonably equal 
distribution of movement among the corrugations is obtained, 
even in joints not equipped with reinforcing rings. 


Badger S-R Expansion Joint. 
Cross-sections of S-R Joints (Series 
50 left, Series 150 right). The move 
ment of the corrugations is shown 
by dotted and solid lines. Compare 
configuration and effective height of 
corrugations, position and size of 
rings with conventional joint 


Equalization of movement is inherent in the design and 
functioning of the bellows on Badger S-R Joints. On the 
basis of provable engineering criteria, the prime purpose of 
reinforcing rings of any design is to retain the hoop dimen- 
sion (diameter) of the corrugations when they are subject 
to internal pressure. This Badger’s simple, lightweight 
tubular reinforcing rings do. But, in addition, the new tubu- 
lar shape of the rings does contribute to joint flexibility and 
life by permitting flexing over a more effective portion of 
the total corrugation height than conventional cast or 
fabricated equalizing rings 


Better performance, lower cost 


Briefly, then, Badger S-R Joints alone offer these advan- 
tages: Better equalization of movement which results in 
elimination of localized stresses and leads to longer joint life; 
a simple, lightweight design that makes installation easier, 
eliminates cumbersome castings and fragile mechanical 
devices; complete range of sizes from 3” to 72” made from 
any workable metal and with a wide choice of accessories. 

Badger S-R Joints are probably the answer to your prob- 
lem. There’s an easy and quick way to find out ask the 
Badgerman for his recommendations. Write or phone today. 
Badger Manufacturing Co., 230 Bent St., Cambridge, Mass. 

Cc 


S-R 
EXPANSION JOINTS 
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FOR } TO 13, INCH BRANCH CONNECTIONS 
. . inetiaaeed 


NEW W-S TeeLet SLASHES 


TEE COSTS 50% OR MORE! 


The new W-S TeeLet replaces conventional Tees of cast or malleable 


iron, welded or forged steel requires fewer stock sizes. Available in 


sizes from ‘x to 1! IPS, TeeLets are fully machined from forging 


) 


quality solid steel bars and adapt to run-pipe sizes to 36". They re 
quire no additional joint strength calculations for any ASTM A-53 or 
A-106 Grade B run-pipe of Schedule 40 or 80. 

What about cost? A size-by-size comparison with conventional Tees 
shows TeeLets average less than 50 per cent of the cost you now pay 
A W-S TeeLet 
no shaping, fitting, beveling or extra alignment. You can connect to 


with screwed. socket-weld or butt-weld ends, requires 


the run-pipe at any point. Short heights mean easy inspection of the 
attachment weld or back-weld, if desired 

A W-S TeeLet costs less to buy, less to install than anything you can 
buy or make. For complete information, prices, and names of distribu 
tors, write: Forge and Fittings Division, H. K. Porter Company, Inc 
Box 95, Roselle, N. J 


FORGE AND |||! I 51) FITTINGS DIVISION 


’ 


H.K. PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY: with Rubber and Friction Products THERMOID DIVISION; Electrical Equipment 

DELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION; Specialty Alloys RIVERSIDE-ALLOY METAL 

DIVISION: Refractories-—-REFRACTORIES DIVISION; Electric Furnace Steel-CONNORS STEEL DIVISION, VULCAN-KIDE 

STEEL DIVISION: Fabricated Products DISSTON DIVISION, FORGE AND FITTINGS DIVISION, LESCHEN WIRE ROPE 

DIVISION. MOULDINGS DIVISION, H. K. PORTER COMPANY de MEXICO, S. A.; and in Canada, Refractories “Disston 
Tools, “Federal” Wires and Cables, ‘“‘Nepcoduct” Systems—H. K. PORTER COMPANY (CANADA) LTD 
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bulletin “107”; 


spec ifications 


sizes described in 
bulletin lists general 
and groups them according to case 
also includes mounting dimen- 


{ssembly 
75 Wilson Mills Rd.. 


types; 
sions and act essories. 
Products, Inc.. 


Chesterland. O 


>» REFRIGERATION PURGING 
bulletin presents data on automatic 
removal of air from refrigeration 
bulletin also answers vari 
efficient 
purge methods. Armstrong Machine 


Works, 874 Maple St., Three Rivers, 
Vich. 


systems: 


ous questions regarding 


>» REMOTE ROOM CONDITION 
ERS—available in 200. 300, 400. 
600 cfm capacities are illustrated in 
catalog “381A” containing specifica- 
tions, heating and cooling capacities. 
Industries, 
Vechanic St.. 


and dimensions {ome 
Inc.. 600 N. 
Vich 


Jac kson. 


>» ROOF VENTILATORS 
to conform to modern architectural 
bulletin “V-1759" 


capacity and data tables, 


designed 
styles; includes 
sper ihtea 
tions and applications. Bowman Steel 
Corp.. P.O. Box 2129, Pittsburgh 30 
Pa 


» ROOM THERMOSTAT of mod 


ern appearance featured it bulletin 


“GED-3585A”: 


ince characteristics. 


includes perform 


installation and 
} le clri 


wiring diagrams. General 


Co. Se he nectady 5. \ ) 


>» SCOTCH BOILER— for oil or gas 
bulletin 
includes table listing all 


firing available in 21 sizes: 
“MWB-1L° 
models ratings and dimensions 
Crotty Mfg. Co.. 133-15 35th Ave 


Flushing. N.Y 
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DODGE SLEEVOIL PILLOW BLOCKS 


Exceptionally quiet in operation. Noted for superb 
quality. Plain and Water Cooled Types. Precision- 
built, ring-oiling, babbitted. Self-aligning. Can be 
drilled for thermostatic emergency warning. Shaft 
sizes from 1-7/16" to 10°, 


DODGE BRONZE BUSHED 
PILLOW BLOCKS 


installations. Two 


These quality bearings have been developed in 


close cooperation with manufacturers of fan and blower 
‘ 


equipment — to mect the highly specialized requirements Designed for Arrangement No. 2 
of this field. bronze bushings of high lead content mounted in one 
cast iron housing. Special T-section rings for de- 

The nation’s great generating plants choose these bear- pendable lubrication. Exceptionally quiet in opera- 


tion. Shaft sizes from 15/16" to 2-3/16". 


ings because of their extraordinary dependability —and 
the extreme quietness of their operation makes them top 
choice for air conditioning systems in hospitals, schools, 


theatres, auditoriums. 


Dodge Fan and Blower Bearings are available from 
stock—with stock-product economy. Consult your local 
Dodge Distributor—or write us for technical data. 


DODGE MANUFACTURING CORPORATION 


1600 Union Street, Mishawaka, Indiana 


DODGE BALL BEARING 
PILLOW BLOCKS 


Designed for Arrangement No. 2 installations. Two 
precision single row, deep groove ball bearings in one 
cast iron housing. Extended inner race carries shaft. 
Remarkable ease of installation and maintenance. 
Shaft sizes from 15/16" to 2-3/16". 


of Mishawaka, Ind. 


MANUFACTURER OF AMERICA'S MOST COMPLETE LINE OF MOUNTED BEARINGS 


CALL THE TRANSMISSIONEER — your 
local Dodge Distributor. Factory trained by 


Dodge, he can give you valuable help 


new, cost-saving methods. Look in the 
white pages of your telept e direct 


ry 


for “Dodge Transmissioneer 
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» SERVICE MANUAL 


mercial and industrial air condition- 


covers com- 


ers; includes oil specifications for 
motor-compressor assemblies, wire 
and fuse sizes; also has check chart 
of possible breakdown causes and 
remedies; contains wiring diagrams 
of all electrical components. Embassy 
Steel Products, Inc., 890 Stanley 


fve., Brooklyn 8, N.Y. 


> SLIP-ON FITTINGS—for _ pipe 
sizes from %¢ to 2 in. discussed in 
bulletin “K-597”; 
tions for design of specific piping ap- 
plications. Kee Klamps North 
ica Ltd., 1079 William St., Buffalo 
6, 7. 


contains sugges- 


{mer- 


>» SMALL CENTRIFUGAL FAN 


used for cooling electronic tubes, 


ventilating small electronic equip- 


ment cabinets, cooling hot spots; 
bulletin “5812” lists features, dimen- 
graphs, 
specifications. Standard 


Industrial Division, Detroit 32. Mich. 


sional data, performance 


4merican 


and their uses 


» SOLAR SCREENS 
indoors and out to reduce heat gain 
“MEL-559- 


patterns. 


described in brochure 


8 showing six 


Malvern Flue Lining, Inc., Malvern, 
0). 


basic 


>» SOUND CONTROL — catalog “60° 
includes new line of noise reduction 
panels and new models of air condi- 
system si- 


tioning and_ ventilating 


lencers; provides complete dimen- 
sions for all models. Elof Hansson, 


Inc.. 711 Third Ave., New York 17. 


TUBING 


specifications  de- 


>» STAINLESS 
ties, sizes, and 
scribed in new data card “TDC-195”. 
Babcock & WY ileox Co.., Tubular 
Products Div., 712 Eleventh St., 
Beaver Falls, Pa. 


proper- 


Low cost gas burner 
outstandingly 
efficient at all 
flame settings 


Precision-engineered commercial-industrial Hev- 
E-Duty power gas burners are the low-cost an- 
swer to high heating efficiency with gas. Automatic 





electric ignition assures safe starting. 


Built-in 


low fire start that builds up slowly to the flame 
size required means smooth, safe operation. Min- 
imum low fire and maximum high fire can be 
controlled exactly for top efficiency with any 


boiler or furnace. 


Once set, the burner maintains this setting auto- 


matically 


regardless of weather. 


Sizes from 


720,000 to 21,000,000 BTU. Hev-E-Oil and com- 
bination gas/oil models also available. For more 
information write Industrial Combustion, Inc., 


4507 N. 
Dept. HPA-1159. 


INDUSTRIAL 


Oakland Ave., Milwaukee 11, Wis.. 


COMBUSTION 


» STEAM COIL S—incorporating 
new design and dimension changes; 
catalog “51C9a™” includes circuiting 
selection tables, steam coil selection 
methods, dimensions and capacities 
Recold Corp., 7550 E. Slauson Ave., 


Los Ingeles 22, ( alif. 


>» STEAM GENERATORS—{or 
heating and process using coal de- 
cribed in bulletin “PG-59-4";  gen- 
erators available in sizes to 63,000 
lb of steam per hr with pressures up 
to 250 psi. includes detail of units 
construction, perform- 
ance characteristics. Foster Wheeler 
Corp., 666 Fifth Ave., New York 19. 


components, 


» STEAM GENERATORS features 
outlined in new bulletin “3000” in- 
cluding design and construction; bul- 
letin “3005” gives dimensions, engi- 
neering data; “3010” has specifica- 
tions; “1600° provides information 
on boiler accessory equipment. Pre 
ferred Utilities Mfg. Corp. 41 E. 


12nd St... New York 17. 


COMPLETE 
PACKAGE 


SIMPLE 
INSTALLATION 


LOW FIRE 
START 


EFFICIENT 
OPERATION 


FIRE 
TESTED 


FULLY 
APPROVED 


FACTORY 
GUARANTEED 








INC. 


EXECUTIVE OFFICE: 4507 N. OAKLAND AVE., MILWAUKEE 11, WISCONSIN 
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ZONA‘? 9 A's 8 


100% 
SHUT 
OFF 


Globe-type construction of Zonvalve guarantees 


complete shut-off on steam, hot and chilled water 


systems. This means positive temperature control, 
without heat waste. 

Engineer-architects and heating men recognize 
the superiority of Zonvalve’s design features. Self- 


a 


a 





—_ New color brochure contains layouts 
~ applications, customer benefits, technical 
dato and prices Write for Brochure P-11. 


y AO}. o's. 8 O's 29D CO) & > 23H) 


i 
i 


aligning plug insures positive closure and elimi- 
nates jamming. Valve is powered by a heavy-duty 
motor, with pinion, gear and cam assembly—for 
extra-long life and silent, dependable operation. 
Zonvalve’s “hand-size”’ compactness makes instal- 
lation possible where space is limited. Zonvalve is 
the only valve that uses Teflon for a self-lubricat- 
ing, permanent seal. 

Zonvalve is competitively priced. Built to last 
a lifetime, it is the only zone control valve with 
an unconditional written Five-Year Guarantee! 


Zonvalve is ideal for modernization and new 
construction, in residential, commercial and indus- 
trial zone heating. For the finest in zone control 
equipment—specify Zonvalve, install Zonvalve! 





RS-A c-s — 
TO 


AVAILABLE IN SIZES FROM 4 
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HEAT-TIMER CORP. 


657 BROADWAY, NEW YORK 12, N.Y. 
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offers the 
fastening versatility 
you need! 





Only with Ramset, can you handle a// the 
requirements for heavy-duty fastening to 
steel, concrete or masonry. ‘‘Job-fitted’’ 
fasteners and a wide variety of fixtures 
adapt the basic tool for any job. Simple 
one-hand operation makes Ramset the 
easiest-to-use powder-actuated fastening 
system, what’s more, ease of operation 
makes it the most economical. Ramset 
assures you of the lowest in-place fastener 
costs, and a neater job, too... without 
drilling, plugging or chipping. No power 
lines or bulky equipment! 

Your Ramset dealer’s name is under 
“Tools’’ in the Yellow Pages—call him 
for more information, or write us direct. 


in addition to powder-actuated fastening. the versati/e Ramset 
System includes Shure-Set hammer-in tools for light fastening. 
and Ringblaster heavy-duty iin gun 


Ramset Fastening System 


WINCHESTER-WESTERN DIVISION * OLIN-MATHIESON CHEMICAL CORPORATION — | 
| 
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291-K WINCHESTER AVE. »* NEW HAVEN 4, CONNECTICUT 
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>» STEEL TUBING—in nominal 
sizes from 14 to 3 in. described in 
new technical bulletin: discusses ap 
plications and types for various uses. 
Standard Tube Co., 24400 Plymouth 
Rd.. Detroit 39, Mich. 


>» SUBMERSIBLE MOTORS—for 4 
in. and larger well pumps in new 
faci sheet; includes availability chart 
listing unit capacities from 114 to 40 
hp: contains cut-away detailed illus- 
trations of two basic models. Frank- 
lin Electric Co., Inc., 345 E. Spring 
St... Bluffton, Ind. 


>» THERMISTOR PROBES—in two 
models detailed in new catalog 
sheets; one is specification listing for 
21 ranges of —50 F to 300 F offered 
by each model, second shect gives 
half scale reproduction of meter scale 
plates. Yellou Springs Instrument 
Co., Inc., Yellou Springs, O. 


>» THREE-PASS BOILER—for large 
installations described in new  bulle- 
tin; dimensions and capacity chart 
lists specifications of 16. sizes of 
boilers; includes ratings and _ full 
diagrams. Portmar Boiler Co., Inc., 
193 Seventh St., Brooklyn 15, N.Y. 


>» TUBE FITTINGS—shown in 
photographs and drawings in new 
catalog illustrating flare tube fittings, 
straight thread and hydraulic tube 
fittings, and hydraulic accessories. 
Lenz Co., Dept. 63-A, 3301 Klepinger 
Rd., Dayton 16, O. 


>» TURBINE PUMP MOTORS—for 
outdoor service; bulletin “F-1953” 
includes design features, cut-away il- 
lustrations of motor, full explanation 
of new lubrication system. U.S. Flec- 
trical Motors Inc.. P.O. Box 2058 
Terminal Annex, Los Angeles 54, 
Calif. 
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MORE POWER...LESS SPACE 
R/M POLY-V° DRIVE 


SMOOTHER, QUIETER, COOLER RUNNING 


For industrial air conditioning blowers, pumps and compressors — 
wherever heavy duty power driven equipment is required —no drive 
can deliver as much power in as little space as Raybestos-Manhattan’s 
patented Poly-V Drive! A single, endless, parallel V-ribbed belt runs 
on sheaves specially designed to mate precisely with belt ribs. Single 
unit design permits narrower Poly-V sheaves to deliver equal power in 
as little as 2. the space of a conventional V-belt drive —or up to 50°; 
more power in the same space! Space-saving Poly-V Drive reduces 
shaft overhang . . . eliminates excessive vibration, belt and sheave 
wear and noise. Poly-V Belt cannot sink into the sheave grooves under 


shock loads... 
quieter running performance, no load to full load. 


maintains constant speed ratios for smoother, cooler, 


Major causes of V-drive trouble are engineered out of Poly-V. 
V-belt “length matching” problems are completely eliminated . . . 
and just two Poly-V belt cross sections meet every heavy duty power 
requirement. Let an R/M representative show you how R/M Poly-V* 
Drive can give you greater vibrationless power delivery, greater drive 
dependability for your air conditioning, heating equipment applica- 
tions. Write for Bulletin M141. 


*Poly-V is a registered Raybestos-Manhattan trademark. Patented. 








R/M RUBBER 
EXPANSION JOINTS 
AND PIPE 


Precision engineered expansion joints 
overcome pipe expansion stress, insu- 
late against noise ancl vibration, avoid 
misalignment. 


e@ MAXIMUM RESISTANCE TO SHOCK 

e@ GREATER RECOVERY FROM MOVEMENT 
e NO EMBRITTLEMENT WITH AGE 

e@ REQUIRES NO GASKETS 

@ ABRASION AND CORROSION RESISTANT 


CONDOR FLEXIBLE RUBBER PIPE 
replaces pipe lines subject to noise and 
vibration. Outlasts iron or steel. No 
leaky joints at bends. Easy installation. 
Write for Bulletin M685. 


CONDOR V-BELTS 


For heavy industrial multiple belt units. 
e@ PRECISION MADE 

e@ SMOOTHEST RUNNING V-BELTS MADE 
e@ MORE GRIP, LESS SLIP 

e@ LONGER, TROUBLE-FREE SERVICE 

e@ LOWER DRIVE COSTS 


NEW R/M CX V-BELT* 
e EXTREMELY QUIET... VIBRATION-FREE 


e ONLY FULLY-MOLDED, FULLY-JACKETED 
NOTCHED V-BELT 


e FOR SMALL PULLEYS 

e FLEXIBLE, RUGGED, STRONG 

e@ OUTLASTS OTHERS UP TO 8 T01 
e@ NO FLEX-CRACKING 


e@ HOLDS SHAPE AND EFFECTIVE LENGTH 
WITHOUT STRETCH 


*Made for original equipment. Potented 








am ese 


BELTS * HOSE * ROLL COVERINGS +« TANK LININGS «© INDUSTRIAL RUBBER SPECIALTIES 


MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Other R/M products: Abrasive and Diamond Wheels ¢ Brake Blocks and Linings ¢ Clutch Facings ¢ Asbestos Textiles ¢ Mechanical 
Packings @ Engineered Plastics @ Sintered Metal Products @ Industrial Adhesives © Laundry Pads and Covers @ Bowling Balls 
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SOLID BAR 
ALUMINUM WALL GRILLES 


Independent " A2teckalen” 


These wall grilles are famous ‘'Fabrikated”’ 
construction but made from solid bar 
aluminum instead of steel. 








le ite 
No. 311—D-WG grille bars set at 
approximately 35 down 


In these grilles, the openings are 
%” x 1!li6". Interior grille bars are 
4%” deep. Outer rims up to vertical 
12-inch sizes inclusive are '¢" 
wide beyond wall openings on all 
four sides. On sizes over 12-inch ver- 
tical, outer rims are 1542” wide on all 
four sides beyond wall opening size. 
Approximate depth of all grilles is 
%”. Narrower or wider rims avail- 
able on special order at moderate 
additional cost. 


Always Leading — 
Always Progressing 


( THE INDEPENDENT 
‘= REGISTER CO. 


3747 E. 93rd STREET - CLEVELAND, OHIO 
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>» TURBINE PUMP MOTORS—permitting adjust- 
ment of pump impellers without shaft disassembly ; 
this feature is illustrated and explained in bulletin 
“F.1975” along with cross-section diagrams of motor 
and explanation of other design features. U.S. Elec- 
trical Motors Inc.. P.O. Box 2058, Terminal Annex, 
Los Ingeles 54, Calif. 


> TURBINE PUMPS—in capacity range up to 150 
gpm, pressures to 300 psi, and temperatures to 275 
F; bulletin No. “S-111” describes design features. 
gives dimensions. selection tables, limitation charts, 
construction specifications. Aurora Pump Div., Neu 
York Air Brake Co., Loucks St., Aurora, Ill. 


p UNIT VENTILATOR CONTROL SYSTEMS—new 
manual gives control applications; covers all makes 
and models of unit ventilators: gives cycles of opera- 
tion, damper sequence charts, installation data, specifi- 
cations. Barber-Colman Co., 1300 Rock St., Dept. 763. 
Rockford, Il. 


» VFACULM Fol IPMENT used to reclaim, process 
and convey materials des« ribed in new folder: outlines 
range of standard models, gives typical applications 
and illustrates special units for hazardous applications. 
Invincible Vacuum Cleaner Mfg. Co.. Dover. O. 


> | ALI ES— illustrated in wall chart form for instal- 
lation and = maintenance personnel requisitioning 
valves; chart also tells uses for basic valve types. Lunk- 
enheimer Co., Waverly and Beekman St... Cincinnati 
14, O. 


> VALVES {VD FITTINGS—for instruments 
equipped with lens-ring gaskets and union-type joints 
described in bulletin No. “4072”: contains listings of 
complete valve and fitting line as well as design and 
application suggestions. American Instrument Co.. 


Ine... 8030 Georgia {ve.. Silver Spring, Vd 


> |} ALVE MOTORS-—-with yoke assembly in specifi- 
cation “S1016-2° which includes motor data and fea- 
tures, force ratings. Vinneapolis-Honeywell Regulator 


Co.. Wayne and Windrim Aves., Philadelphia VA, Pa. 
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Western Electric Company 


NEW MERRIMACK VALLEY WORKS 


32 Aeres of Floor Space 





Charles T. Main, Inc., Architect 

Turner Construction Co., General Contractors, Original Plant , " ‘ 
Perini Corporation, Genera! Contractors, Plant Extension ‘= Cooling Coils 
M. J. Flaherty Co., Mechanica! Contractors, Original Plant 

John Ventura Company, Mechar 


Modern smooth-fin design of Aerofin coils permits 
ample heat-exchange capacity in limited space — 
permits the use of high air velocities without turbu- 
lence or excessive resistance. 

Aerofin performance data are laboratory and field 
proved. You can safely specify Aerofin coils at full 
published ratings. 


Ae ROFIN CorPoRATION 


101 Greenway Ave., Syracuse 3, N. Y. 


Aerofin is sold only by manufacturers of fan system apparatus. 
List on request. 





ENGINEERING OFFICES IN PRINCIPAL CITIES 
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>» VARIABLE SPEED DRIVES—in 
capacities from 14 through 40 hp 
with adjustable speeds from 2:1 to 
10:1 from a constant rpm a-c motor 
source; catalog “M-592” contains 
construction features, specifications, 
speed and rating tables; catalog may 
be obtained by request on company 
letterhead. Reeves Pulley Div., Reli- 
ance Electric and Engineering Co.., 


24701 Euclid Ave., Cleveland 17, O. 


>» VENT VALVES—general catalog 
now available covering full line of 


heating products; catalog includes 


| 
data on flow control valves, vent 
gar valves, and pressure relief valves 
U Ny I-CR ES ; among others. Dole Valve Co., 6201 
‘ Oakton St.. Morton Grove, Ill. 
PIPE COVERING \ 


>» VIBRATION CONTROL—manual 
a new, economical, low temperature insulation (°°, "% ("Wins oblectionable vi 


bration and shock conditions: con- 


tains complete set of reference charts 


Uni-Crest expanded polystyrene pipe covering with text discussing new concepts. 
is an excellent low temperature insulating Voss Engineering, Inc., 5649 N. Ra- 
material, and is inexpensive to install and venswood Ave., Chicago 26. 
maintain. 


Its low thermal conductivity (K factor) 
plus its high resistance to water and water » VIBRATION CONTROL —data 
vapor — are some of its prime qualities. It sheet “59-05” presents new system 
will not rot, mildew, or support fungus growth. applications and equipment. Barr) 


~ e ° ° Controls, c.. 700 Please St., Wa- 
Extremely lightweight, with a smooth, tough nen, Fes, Toy eee 2, re 
° . ° P ° tertown 72. Mass. 

white surface, Uni-Crest is non-dusting, non- 

flaking, and easily cut and handled on the job. 


Uni-Crest and self-extinguishing Uni-Crest 
are available in a wide variety of sizes and 
shapes. Both types are also available with or 
without a paper and foil laminate jacket. ais: Makes hs tiie ie 


For the address of the office nearest you, 04” containing selection of graphs. 
plus additional information and an actual Barry Controls, Inc., 700 Pleasant St., 
sample, please write to the address below. Watertown 72, Mass. 


>» VIBRATION ISOLATORS—for 
protection of delicate instruments, en- 


gines, Compressors, and motor-gen- 


>» HATER TREATMENT— pro b- 
U IN] [> GREST DIVISION UNITED CORK COMPANIES lems in air conditioning systems cov- 
Since 1907 © 


ered in bulletin “596” which covers 


UNITED's 


UNI-CRE 1 Central Avenue, Kearny, New Jersey corrosion, scale formation, slime and 
algae growths: bulletin also contains 
EXPANDED povysTy® 


control testing data and application 


BRANCH OFFICES OR APPROVED DISTRIBUTORS IN ALL KEY CITIES information. Betz Laboratories, Inc., 
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THE 
AtTmos-Pak 


1. MECHANICAL CHIMNEY assures positive 


elimination of flue gases and does away with the need 

There's always room on top for unsightly stacks. 

for the 

original low silhouette. 2. SUPPLY & RETURN AIR DISTRIBUTION 
CHAMBER with controlled air pattern is easily adapt- 
able for duct connections in all directions. 





3. MOTOR CIRCUITS are individually fused on 


a pre-wired control panel which includes an internally 
mounted service switch. 


4. ALL COMPONENTS are totally protected 
against the elements in a completely weathertight and 
fully insulated aluminized steel enclosure. 





These features — and many others listed in our latest 
bulletin — belong exclusively to the Atmos-Pak . . . THE 
ORIGINAL roof-mounted, year-round, pre-fabricated 
air conditioning system available in 10 models of 5 
through 35 tons. 


Patent No. 2886955 


designed, manufactured and pioneered by 


AIR CONDITIONING, INC. 


88 North Highland Avenue Ossining, New York 
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tthe 9 a 
Hidden values -” Gillingham & Worth Sts... Philadel- 
AURORA’ phia 24. Pa. 


CENTRI- PAC PUMPS >) WATER TREATMENT—paper 


“ describes new types and designs of 
provide long term top eY-yarelauit- lila) water treatment plants; available in 
reprint form as No. “123” with data 

on rates of flow of scavanger con- 

densate demineralizers. Cochrane 


TYPE BP i Corp., lith St... below Allegheny, 


CLOSE Philadelphia 32, Pa. 
COUPLED Neg : - 


>» WATER TREATMENT—catalog 
covering preventives for corrosion 
and scale; catalog “659” shows 10 
sizes and types of feeders and in- 
stallation diagrams for each. Calgon 
Co., Hagan Building, Pittsburgh 30. 
Pa. 


>» WELDING EQUIPMENT—new 


manual contains capacity curves fot 


CAPACITIES TO 450 GPM HEADS TO 140 FT. 


complete model range: also includes 


Zz, 4 - Pe charts and technical data on welding 
CG OF— accessory items. Smith Welding 
Equipment Corp., 2633 Fourth St.. 


AIR CONDITIONING rn e CIRCULATING SERVICES SE. 


¢.. Minneapolis 14, Minn. 
GENERAL SERVICES 


Quality is that often “HIDDEN” but ever present characteristic 

in AURORA pumps that provides long-term top performance. It >» WELDING FITTINGS—in 22 in. 
is the sum of design features, experienced material selection, and nominal pipe sizes; bulletin “FDC- 
craftsmanship. 271” includes descriptions, dimen- 


= Bee ee ee 7 , . . sion. and weight charts as well as 
STAINLESS STEEL SEALS for maximum corrosion resistance .. . 


straight-shaft impeller mounting provides positive impeller-to-shaft 
lock ... STAINLESS STEEL MOTOR SHAFT . . . positive drive 
on seal... CAST BRONZE IMPELLER is carefully balanced to 
insure MAXIMUM SMOOTHNESS AND QUIETNESS .. . 
vertical discharge provides for SELF-VENTING ... LOW NPSH. 


diagrams of various types of fittings 
available. Babcock & Wilcox Co.. 
Tubular Products Div., Welding Fit- 
tings Dept.. Milwaukee 46, Wis. 


These “hidden” values make the difference in building complete >» WELDING FITTINGS AND 


satisfaction and customer acceptance. FLANGES—in 20 in. nominal pit 
4 Phos ~ 0 < ) “ 


, ° ° ¥ : sizes i > > ato 6h - 
You may also select from a complete line of close-coupled horizontal izes in new bulletin “FDC-270" con 
or vertical mounted pumps and flexible-coupled pedestal mounted taining full data on dimensions, 
weight. types of fittings available. 


Babcock & Wilcox Co.. Tubular 
WRITE FOR BULLETIN 119 PKG-A Products’ Div... Welding Fittings 


Dept.. Milwaukee 16, Wis. 
AURORA PUMP ovwision 


THE NEW YORK AIR BRAKE COMPANY N 


pumps engineered to your specific requirements. 





»PHWELDING FITTINGS AND 
FLANGES—in 14 in. nominal pipe 


650 LOUCKS ° AURORA, ILLINOIS 


LOCAL DISTRISUTOR IS LISTED IN THE YELLOW PAGES OF YOUR PHONE BOOK 


Heating. Piping & Air Conditioning. November 1959 





RECENT TRADE LITERATURE 


Continued 





sizes in new bulletin “FDC-267” con- 


taining full data on dimensions. 
weight, types of fittings available. 
Babcock & Wilcox Co.. 
Products Div.. Welding 


Dept., Milwaukee 46, Wis. 


Tubular 
Fittings 


>» FELDING MACHINES 


trated in catalog “EW-209” including 


illus- 


specifications on gasoline and diesel 
engine driven welders. electric motor 
welders. rectifier 


driven are type 


welders, transformer type welders, 
a-c/d-c inert gas shielded are weld- 
ers, and other welding equipment. 


Hobart Brothers Co. Troy. O. 


>» WELDING POWER SOURCES 
“ADR 121” offers com- 


prehensive guide to proper selection 


in bulletin 


of a-c welders for gas shielded tungs- 
shielded metal are 
welding fir Reduction 
Sales Co., 150 E. 42nd St.. New York 
17. 


ten-arc, Or gas 


processes, 


book- 


includes produc t des rip- 


>» ADHESIVES, COATINGS 
let No. “2” 
tions and technical bulletin on stand- 
ard line of products: also contains 


suggested applications. H. B. Fuller 


Co.. 255 Eagle St.. St. Paul 2. Minn. 


+ BR {NCH FITTINGS hooklet de- 
scribes applications and benefits; cov- 


ers engineering design data, points 


of practical use. Forge and Fittings 
Div... H. K. Porter Co.. Inc. P.O. Box 
95. Roselle. N J. 


>» BOILER WATER TREATMENT 
technical bulletin “597” lists causes 
troubles: 


of priming and foaming 


also suggests means of prevention 
and cure. Water Service Laboratories 


Inc.. 615 W. 31st St... New York 27. 


» CLAY PIPE HEATING DUCTS 
brochure details design features and 
information; also included are con- 
struction data. diagrams of various 
construction methods. installation de- 
tails. Texas Vitrified Pipe Co.. Min- 
eral H ells. Te vas. 
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tower is the heart of 
1600-ton air conditioning system for 
the 3000 guest rooms, 4 dining rooms, 
grand ballroom, exhibition hall and 18 
meeting rooms of the “world's lorgest 
hotel" —the Conrad Hilton 
in Chicago. 











CONRAD HILTON HOTEL, CHICAGO 


Saves $75,000 a year on water 
with Binks 2K cooling tower 


“In 1956 we installed a Binks 2K 
cooling tower. It is more than 
paying its own way,” reports Mr. 
H. M. Toombs, chief engineer for 
the Conrad Hilton Hotel, Chi- 
cago. 

Only 5% daily make-up 

“On a one-pass basis our 1600 
ton air conditioning system would 
use six million gallons of cooling 
water daily. Instead we recycle 
8600 gallons and our actual con- 
sumption is about 430 gallons 
daily through evaporation or 
drift. The efficiently balanced air- 
to-water ratios and counter air- 
water flow lowers entering water 
from 95° F to 85° F before it is 
returned to the condenser.”’ 
Maintenance savings 

“In addition to water savings, 


Binks 


the corrosion-resistant features of 
the Binks 2K tower will provide 
substantial savings in mainte- 
nance, also. The structural fram- 
ing is hot-dipped galvanized after 
forming. Casing sheets of 16 
gauge steel are also heavily gal- 
vanized and th® four 120-in. fans 
are of aluminum alloy.” 


Big job or small—call Binks 
Binks towers offer you complete 
selection flexibility for every air 
conditioning or in- 

dustrial process cool- 

ing need. Bulletins 

333 and 478 de 

scribe these towers. 

Ask your Binks 

Branch Office for a 

copy. There is no ob- 

ligation. 


A COMPLETE LINE OF NATURAL DRAFT AND MECHANICAL 


DRAFT COOLING TOWERS AND INDUSTRIAL SPRAY NOZZLES 


EVERYTHING / 


Binks Manufacturing Company 


3118-38 Carroll Ave., Chicago 12, Ill. 
REPRESENTATIVES IN PRINCIPAL U.S, & CANADIAN CITIES » SEE YOUR CLASSIFIED eR DIRECTORY 
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TUE at - 7 ) é - p COOLING TOW ER—winter oper- 
ating procedures described in tech 
nical bulletin “598” including steps 

t to follow in avoiding freeze-ups: 
includes procedures in preventing 


parts of system exposed to cold air 


5 : » » from freezing. Water Service Labo . 
ratories, Inc.. 615 W. 31st St... Neu 
York 27 
a ae oe 
sen, » DEAERATING HEATERS—ol 


spray type discussed in bulletin 
“WC-10IC” including principles of 


} deaeration, de aerator operation. 








| standard designs available. design 
features and accessory equipment 
5 Graver Water ( onditioning Co.. 216 


om W. WAth St.. New York 11 











» EXHAUST HOODS— illustrated 


in new bulletin “270-E2A” detailing 





operation; includes application illus 
Prod or P d ad trations and ventilation data: de 
scriptive information about typical 
foundry dust control system and ex 


planation of operation of different 


To resist acid corrosion, this etcher is primarily made of he sail ; 

/ ( co ol equipment in foundries 
Van-Cor PVC pipe, fittings, (standard and specially machined), included. American Air Filter Co. 
valves, sheet (transparent and regular), and joining strips. Inc.. Dept. PD, 215 Central Ave.. 


Louisville oO 
HOW CAN VAN-COR SERVE YOU? » Ky 


Van-Cor PVC has many applications for plant use, or in your 


end product. It is ideal for plating equipment, filters, flux spray " 
booths, chemical treatments, bleaching operations, glass polish- »4 P EC I | N e 


- . . ' 
ing, and corrosive fume handling in general. 


ADVANTAGES OF VAN-COR 
1. Resists Corrosion of Industrial Acids & Alkalies 


2. Light in Weight (% that of Aluminum) @) 518) oa a: ? 


3. Easily Installed; High Tensile Strength; Low Flow Resistance 
You'll get it quicker if your 





4. Readily Formed, Machined, Threaded and Welded 
postal zone number is on the 


Write for Catalog and Name of Nearest Distributor 
order blanks, return envelopes, 
letterheads. 

The Post Office has divided 
106 cities into postal delivery 
zones to speed mail delivery. 
Be sure to include zone num- 


ber when writing to these 





Valves Sheets cities; be sure to include your 


INDUSTRIAL DIVISION OF. zone number in your return 


fomeoe Mol OP: am 2 & Oe oe hot ee 0 ok cpu on em address—after the city, before 
Subsidiary of THE VAN DORN IRON WORKS CO. the State. 
2685 EAST 79TH STREET CLEVELAND 4, OHIO 
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SAVE TIME— 
SAVE MONEY 


with these dependable 


INSULATION 
HANGERS 


Spindle Hangers and 
W-A Self-Locking Washers 


Ideal for insulation work, 4 
Gemco Spindle Hangers 

are easily and quickly 
installed ... with positive 
adhesion to concrete, 
brick or metal. W-A 
Self-Locking Washers 


pressed over spindles 





with minimum effort 





and lock insulation se- 
curely in place 


GEMCO Pronged Hangers 







aa Designed especially for 

supporting various types 

rz of block insulation 

/3i} : Easily applied for posi- 
© © Cine 


tive adhesion Prongs 


(available in various 
lengths from 1416” to 678”) bend over 
to hold insulation firmly in place 


TUFF-WELD Nylon Hangers 


Two-piece hangers. .. with P 
bases of tough, mold nylon 

and spindles of metal 

Made especially for 

smooth surfaces AS 
Spindles snapped into ( S58 ) 
bases as needed; reduces 

inventory, storage space, freight costs. 
W-A Self-locking washers hold insu- 
lation securely in place 


TUFF-BOND Quik-Set Adhesive (for 
smooth or slightly irregular surfaces 
and Improved General Purpose Ad- 
hesive (for rougher surfaces) assure 
permanent adhesion of hangers when 
used as directed. Write or wire for 


details and specifications. 


‘cleole)s) Ke) ae wae, \ele) i: 


INCORPORATED 
DANVILLE 28, ILLINOIS 
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RECENT TRADE LITERATURE 


Continued 





» FUME HOOD—uses 
booklet No. “35E” 


of terms; 


covered in 
: includes glossary 
illustrations and lists of 
recommendations for different types 
of fume hoods; comprehensive de- 
scription of approved method of fume 
hood testing: operating and safety 
Kewaunee Mfg. Co.. 
{drian, Mich. 


precautions. 
5123 S. Center St., 


>» WASONRY ANCHORING 


book includes tables showing proper 


hand- 


anchors to be used with each type of 
fixture and material: contains dimen- 
sions and specifications for each type 
of anchor and drill. Rawplug Co.. 
Inc... 200 Petersviile Rd. Neu 
Rochelle, N.Y. 

>» WOTOR CONTROLS— digest with 
descriptive technical and engineering 
information: includes reference se 
lector guide. Allis-Chalmers Mfg. Co 


Vilwaukee 1. Wis. 


¥ PACKAGE BOILERS-—-for heat 
ing and power described in bulletin 
“B-3232” back 


construction features illustrated: in 


with « omplete wet 


cludes design details. specifications. 
range of sizes. Titusville Tron Works 
Co., Div. of Struthers Wells Corp.. 
Titusville, Pa. 


REDUCING 


featuring 


> PRESSURE 
VALVES folder 


seat. tight-closure. self-contained con 


single 


struction: includes complete capacity 
chart. typical installation illustration. 
including 


applications, description 


illustrations, special 


ISO South 


diagrammatic 
features. Atlas Valve Co.. 
St... Newark 5. N.J. 
> PVC SHEETS —iisting 
and applications for various uses in 
catalog “RV-59" 
ifications for products and chemical 
resistance chart listings. Aaykor In 


Yardville. NJ 


properties 


: included are spec 


dustries. Inc.. 


listed in bulletin 


>» RECORDERS 
“GEA-6933" ; 


( ialized 


bulletin describes spe 
recording instruments: in 
cludes dimensions. chart speeds. op 


1959 


Outstanding 
Accuracy 


PALMER 


Dial Thermometer 








‘ 
yd Nt 
‘ 


ge 
FULL 3%” 
DIAL FACE 


Check these functional features 


* Direct-drive Bourdon Coil with 
a filled system for longer 
lasting accuracy. 


* Stem can be placed at any desired 
angle and case can be rotated 
to most readable position. 


External calibration for zero setting. 


Unaffected by stem alignment. 


Accurate to one scale division 
* No sticking at any temperature. 


® Non-corrosive case. 


PALMER 


THERMOMETERS, INC. 
Mfrs. of Industrial Laboratory, 
Recording and Dial Thermometers 


2515 Norwood Ave., Cincinnati 12, O 








RECENT TRADE LITERATURE 


Continued 
erating specifications, applications, 


features and accessories. General 


Electric Company, Schenectady _ 5. 
>» RELIEF VALVE—designed to 


prevent damage from overpressure in 


sewage line detailed in bulletin 
“SEW-1"; bulletin illustrates pipe 

ae. flow. gives dimensions, capacities. 
, Valve Specialty 


Golden- {nderson 
Co.. 1210 Ridge Ave., Pittsburgh 33. 
Pa. 





p> STAINLESS STEEL—data chart 
listing comparison of properties of 


18 different grades of stainless steel 


using bar graphs. Peter A. Frasse & 
Co.. 17 Grand St.. New York 13. 

> STRAIN GAGE—bulletin No. 
2294" contains information on oper- 


ating system, applications, ordering 


AND MAINTAIN] ==" =" 


Installation and maintenance of Whitlock Type R Convertors 
are greatly simplified because of special design features which 


are highly approved by consulting engineers. The side outlet 


water connections and the U-tube bundle which can be readily CANCER’S 
removed if required are particularly convenient and important Ae 
; SIGNALS 
in reducing upkeep costs. Also extremely helpful in the field, CAN BE 
SAFETY 
SIGNALS 


water connections 5” and larger are flanged as are also all 


steam connections 4” and larger. 


For complete information about the Whitlock line of Con- 

vertors .. . with tables a 

to help you select the 
You can do two things to guard 
; yourself against cancer: Have an 
the coupon for Bulle- annual health checkup. Alert your- 
tin No. 62. self to the seven danger signals 
that could mean cancer: 1. Unusual 
bleeding or discharge. 2. A lump or 
thickening in the breast or else- 
where. 3. A sore that does not heal. 
4. Change in bowel or bladder hab- 
its. 5. Hoarseness or cough. 6. Indi- 
gestion or difficulty in swallowing. 
~~ 7. Change in a wart or mole. If 
Your Name Title your signal lasts longer than two 
Company weeks, go to your physician. Give 
him the chance to give you the 
chance of a lifetime. 


AMERICAN CANCER SOCIETY g® 


size you want. . . mail 


DESIGNERS AND BUILDERS OF BENDS, COILS, CONDENSERS, COOLERS, HEAT 
EXCHANGERS, HEATERS, PIPING, PRESSURE VESSELS, RECEIVERS, REBOILERS 


THE WHITLOCK MANUFACTURING CO. 
44 South Street * West Hartford 10, Conn. 


In Canada: Darling Brothers, Ltd., Montreal 


Send Bulletin 62 describing Whitlock Type R Convertors. 


Address 
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high temperature strain gages. Amer- 
ican Instrument Co. Inc... 8030 


Georgia Ave., Silver Spring, Md. 


>» STEAM HEAT COILS—bulletin 
No. “HC-102” describes construction 
and operation for standard steam, hot 
water, steam distributing and double 
distributing coils; includes construc- 
tion and dimension data. air friction 
charts, temperature rise charts. speci- 
fications. American Air Filter Co.. 
Inc.. 215 Central Ave.. Louisville 8. 


Ky. 


> | ALVES—of globe. angle. check 
and gate types shown in folder 
“1443-V™ listing types. sizes. types 
of pipe ends, pressure ratings. Ohio 
Brass Co.. 380 N. Main St... Mans- 
field. O. 


>» HATER CONDITIONING data 
sheet covering bacterial fouling. de- 
posits encountered; table of charac- 
teristics of cation exchange materials. 
Betz Laboratories. Inc... Gillingham 


& Worth Sts.. Philadelphia 24, Pa. 


> HATER HEATERS—bulletin “1 
gives design and operating features 
of new indirect gas fired heater: in- 
cluded are practical applications of 
thermal design principles. standard 
weights. capacities, dimensions. Pat- 
terson-Kelley Co. Inc.. East Strouds- 


burg. Pa. 


>» WELDING FITTINGS {ND 
FLANGES—in nominal 24 in. pipe 
sizes detailed in new technical bulle- 
tin) “FDC-272"; bulletin contains 
charts of descriptions. dimensions. 
weights. diagrams of various types of 
fittings. Babcock & Wilcox Co.. 
Tubular Products Div., Welding Fit- 
tings Dept.. Milwaukee 16, Wis. 


> WELDING WIRES po ket guide 
catalog “ADC 873A” gives informa- 
tion on gas-shielded metal-are weld- 
ing wires: contains information on 
chemical composition. mechanical 
properties, operating procedures, wire 
diameters. Air Reduction Sales Co.. 
150 EF. 42nd St.. New York 17.) # 
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25-Year Exclusive User 
Again Selects Enterprise Burners 


“Performance made choice easy,’ 
Says University Towers President 


“There was never any doubt as to the make of oil burners we’d 
install in University Towers, our three new 15-story apartment build- 
ings in Brooklyn,” says Benjamin Neisloss, president. “Experience 
during the 25 years we’ve used them exclusively in our other apart- 
ment buildings proved Enterprises to be top performers — unusually 
economical, trouble-free and efficient.” 

This choice of additional Enterprise burners by a long-time user 
is typical of scores of such installations we make each year. Whatever 
your heavy duty commercial or industrial application, look to Enter- 
prise for the finest in a complete range of oil and combination oil 
and gas burners from 4 to 200 gph. Complete information and illus- 
trated specification sheets available on request. 


Abundant, dependable, eco- 
nomical heat for the 549 family 
units in the huge University 
Apartments, Brooklyn, N.Y., is 
supplied by 6 Pacific Loset boil- 
ers fired by 6 Enterprise J3-P 
fully automatic oil burners. In- 
stallation was made by Enter- 
prise Engineering Co. Inc., 
Brooklyn, N.Y. 


The Choice of Heating Experts 


ENTERPRISE 


DEPENDABLE BURNERS 


ENTERPRISE ENGINE & MACHINERY CO. + 18TH AND FLORIDA STS., SAN FRANCISCO, CALIFORNIA 
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Contractors Report 
Savings up to 40% 
4 


Ps 
$ 


Use 
Miracle NP555 
to seal 
spiral conduit 


and fittings 
Efficiently and 
Economically 


Miracle NPSSS is a specially formulated duct 
sealer with excellent aging properties, resulting 
from use of non-oxidizing raw materials. NP555 
has been custom made to effect substantial 
economies for you — savings of up to 40% 
have been reported from many sheet metal con- 
tractors who have used this sealer! 
NPSSS Duct Sealer has excellent shelf life, 
and rarely has to be thinned. It’s a pleasure to 
work with NP555 because of the mild solvents 
it contains. NP555 Duct Sealer creates a tena- 
cious bond to metal, and provides a sure perma- 
nent seal around seams. Use NP555 between 
all sections of spiral conduits and fittings — 
between risers and run-outs — between run- 
outs and air conditioning units. 

ON REQUEST: 

Send today for additional information! 


COmsteuction 6F 


MIRACLE ADHESIVES 
CORPORATION 


250 Pettit Avenue, Bellmore, L. I., N.Y. 


WHO'S WHAT 





>» CRUCIBLE STEEL CO—Mau 
Day. vice president of tech 
George W. Stamm. vice 
Walter F. 


director of technology ° 


ri ce J. 
nology > 


president of sales: Grege 


{LLOYS 


sroder ick. super- 


> EUTECTIC WELDING 
CORP.-John_ P. 
visor of technical services dept.; 
Richard O. Drossman, sales super- 
visor in Pennsylvania, West Virginia, 
western Maryland; Gordon L. Phil- 
ips, sales supervisor in New Jersey. 
Philadelphia, 
eastern Maryland; Howard M. Gans. 
sales supervisor, Bronx and West- 


chester counties, New York. 


Delaware, Baltimore. 


> CHESTER CABLE CORP. 
James Henderson, plant superintend- 


ent. 


>» AWERICAN GAS ASSOCIATION 

president, Wister H. Ligon, presi- 
dent and director of Nashville Gas 
Co.; first vice president, Lester T. 
Potter, president of Lone Star Gas 
Co.: second vice president, Edward 
H. Smoker, president of | nited Gas 
Improvement Co.; treasurer, Vincent 
T. Miles. treasurer of Long Island 


Lighting Co. 


> 4. Y. McDONALD MFG. CO. 
A. 


L. Sachs. chief product engineer, 


> ILLINOIS) SOCIETY OF PRO- 
FESSIONAL ~ ENGINEERS—Ralph 
Abramson, chairman of public re 


lations committee 


> NATIONAL ELECTRICAL MFG. 
ISSN. 


ditioner 


chairman of room air con- 
section. is WV. 


manager, room air conditioner dept.. 


Paulson. 
Westinghouse Electric Corp. 


>» COBELL INDUSTRIES. INC. 
R. E. Hempel. chief engineer; Leon 


; 
Bowen, project engineet 


> ALLIS-CHALMERS MFG. CO. 
J. M. Duncan. manager. industries 
group: B. G. Camp, manager, At- 


lanta district. 


Shaw Panel Radiators distribute a 
carefully engineered combination of 
radiant and convected heat that only 
Nature, at her best, can rival. 
Shaw's health-guarding proportions 
of radiant and convected heat will 
not vary regardless of hot water or 
steam temperature. There is no 
stratification —heat is distributed 
evenly throughout the room. 
Investigate Shaw Panel Radiators. 
They are rugged, self-contained steel 
and copper units, of one-piece- 
bonded construction, easy to handle 
and install. Heights are 8” to 26”; 
lengths 11” to 111”. Choice of same 
end or opposite end tapping on all 
models facilitates piping economies 
and proper radiator location. Write 
today for full information. 


SHAW-PERKINS 


MANUFACTURING COMPANY 


1¢ tCa St. + Pittst 
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>» BABCOCK & 
H. Foglesone. 


WILCOX 


manager of 


CO.—F. 


alloy sales. 


> VATION 
STANDARDS 


chief of engineering 


{L BURE 


Bruce L. 


{U OF 
Wilson 
mec hanics sec 


tion. 


» CARRIER CORP. 


business manager. 


Rov Lansing. 
unitary equipment 
Richard K. 
Chapman, Chicago district manager. 


Herbert 
Philadelphia district man- 


division western region: 
unitary equipment division: 
Ek. Miller. 
unitary division. 


ager, equipment 


> BARR) 


S. Chivers. 


CONTROLS. 
manager of 
Russell 


western division. 


INC.—A 
Watertown 
manager of 


division: Lowe. 


COR P.-William 


gveneral sales manager. 


>» ANEMOSTAT 
FF. Peters. 


VETER 


resident 


COP. @. 
Tulsa. 


>» BAILEY 
Newell. 
Okla. 


engineer in 


INC, 


chief engineer. 


p AORFUND CO. Francis 
(G. Kirschner. 


cal div. 


acousti- 


CORP 


president ; 


PRODUCTS 


Collinsworth. Jr.. 


» CARLON 
Even +. 
William 


board: 


Abramowitz. chairman of 


Brigham Britton. chairman 


of executive committee 


PUMP 
SHO! 


sales 


{VWERI- 
Raoul D 


manager 


» 4URORA 
CAN BRAKE 
Kldet 


DIV. 
CO 


division 


TUBE CORP. 


dires tor 


>» READING Mau- 


rice M 


Rosen 


STANDARD IN 
Albert OTB. An 


» AMERICAN 
DUSTRIAL DI 


drews. president 
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MULTITEMP SYSTEMS 


Make Gas Heat Competitive on “BIG JOBS” 


Now even the big jobs requiring up 
to 3,600,000 BTU/hr input can 
enjoy the convenience and cleanli- 
ness of gas heat. 
MultiTemp 
input modulation, 
sumption down and, being composed 
of multiple units, 
service interruptions. 


A Hydrotherm 
achieves true 
brings gas con- or 


eac 
system 
insures against 


A MultiTemp battery of Hydro- the 





REQUIRED INPUT 





FULL BONER Capacity 
REQUIRED OW 8 DAYS This g 
40°, BOWER 


80% BONER Capacity Capacity 


ACQUIRED ON 24 DATS arauineo County 


Om 65 DAYS 

full 
20%, BONER 
capacity 


t 
e 
etauiato No 


also ho 

BTU/hr 

100 heating 
WO OF HEATING DAYS 








HYDROTHERM & 


OTHER FAMOUS HYDROTHERM PRODUCTS: HydroTherm + HydroVector + HydroChiller - HydroFin 


November 


the 
separate 
in the common ret 


temperature, 


erates 
the sys 


oked up with a 
aquastat for each boiler 
urn header. With 
h aquastat set for a different 
the boilers are fired 
cut off independently. When the 


rm boilers i 


demand is small, only one boiler op 


when 


omndy 


.When it is great or 
ystem is making a cold 
complete heating 


raph shows the 
1,500,000 BTU/hr hy 


N. J., where deg 


to 6000. Heat was required 
apa 
that time 


ty was needed 


how a single 1.‘ 


would have short cycle 
ing season at a great loss 
' 


w the MultiT 
boilers modulated it 
demand of the moment 


Input Ratings from 360,000 to 3,600,000 BTU/hr 


100 Ibs. ASME Working Pressure 

Boilers Shipped Pre-Wired and Assembled 
Units Pass Thru 2'6” Doors 

ideal for Volume Hot Water 


Write today for MultiTemp Catalog 
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DEPT. 13-AC NORTHVALE, NEW JERSEY 





MODERN NIAGARA CONDENSERS PAY 
FOR THEMSELVES IN EXTRA SAVINGS 


These Niagara condensers are lower 
in first cost and assure you of trouble- 
free automatic refrigeration. Special 
features: “Aeropass” coil removes 
super-heat to give you condensing 
at lower temperatures and prevent 
loss of capacity by the scaling of con- 
denser tubes; “Oil-out”, oil separator 
between pre-cooling andcondensing 
coils gives you always an oil-free sys- 
tem; “Panel-Casing” construction 


gives you access to every part of the 
condenser for inspection and main- 
tenance. Operating engineers say 
these condensers “save half the work 
of running a refrigerating plant”. 
Managers who know costs and prof- 
its prove that Niagara condensers 
bring them great returns in power 
savings, water savings and reduced 
maintenance expense. 
Write for Bulletins 131 and 142, 


NIAGARA BLOWER COMPANY 
Dept. HP-11, 405 Lexington Ave., New York 17, N. Y. 


Niagara District Engineers in Principal Cities of U. S. and Canada 


GeO Mu 


RADIATION 


.. . The Greater - 
Heat-Transfer, 
Extended - 
Surface Tubing 


% known for performance since 1915 


Tubes & Coils 

Individual finned tubing in 
standard sizes, square or 
round fins of any height or 
spacing 

Straight lengths, U-bends, 
continuous return-bend; 
special shapes 

Single pass, header-to- 
header 

Simple to install 

Free design assistance 
Write for catalog 


“to transfer heat, 
G & 0 can't be beat’ 





for Heating and Cooling 


Individual 

Fin Tubing 
Square Fin, 
Continuous, 
Return Bend 
Coil 


Square Fin, 
U-Bend 
Tubing 


Unit Heater Coil 


Continous Strip Fin, 
All-Aluminum 
Cooling Coil 








tHe GEO manuracturinc co. 


139 Winchester Avenue New Haven 8, Conn 
1420 Ridgeway Street 


Jackson, Miss 


WHO'S WHAT 
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> BALTIMORE AIRCOIL CO.-W. 
Donald Geiser, production manager: 
George E. Klein, assistant produc- 
tion manager; Thomas E. Facius. 


chief engineer. 


> AWERICAN AIR FILTER CO. 

Frank K. Platt. assistant to manager 
of school air systems division; Dale 
D. Briggs. supervising sales engineer, 
Pacific region; Frank T. 


sales manager. school air systems 


Carroll. 


division; W. H. Fogarty. sales man- 
ager for Illinois engineering prod- 


ucts. 


>» CRANE CO.Donald J. Quinn. 


director of public relations. 


>» WAGNER ELECTRIC) CORP. 
George W. 


chief executive officer. 


Brown. president and 


>» YORK-SHIPLEY.  INC.—Charles 
M. toeLaer. division manager: Rich- 
ard J. Hoover. general sales man- 
ager: both with Jackson & Church 


Division. 


>» JOSEPH T. RYERSON & SON, 
INC.—Allan F. 


of sales of alloy. stainless. cold fin- 


Egeleton. manager 


ished carbon tubular steel. 


> ARMSTRONG RESEARCH AND 
DEVELOPMENT CENTER—F. B. 
Menger. director of research: R. B. 


Rohrer. associate directors research. 


> ELGEN MFG. CORP.—Robert B. 


Alexander. sales manager. 


> WARREN WEBSTER & CO. 
INC.— Andrew Ward. vice president 


of marketing. 


pd //. H. REICH CONSULTING EN. 
GINEERS— David C. Jack. Jr. chief 


designer. mechanical systems. 
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PLOUNGSTORW N SHEET &« 
Tl Bk CO. Maurice P. Rees, dis 
trict sales manager: J. Paul Tierney. 
superintendent of rod. wire & con- 
duit depts.. Struthers plant; Walter 
J. Prochak. superintendent of cold 
drawn bar dept.. Brier Hill Plant: 
Robert G. Griffith, superintendent. 
seamless tube mills, Campbell works; 
Glyn Roberts. superintendent — of 
property protection dept.; Marcus V. 
Appleman. asst. superintendent. open 


hearth dept.. Campbell works. 


> HORTHINGTON CORP. George 
H. Salesky. Jr... manager of purchas- 
ing of air conditioning and _ refrig- 
eration division; Peter A. McLeod. 
field sales manager of air condition- 


ing and refrigeration division. 


>» NATIONAL ELECTRICAL MFR. 
{SSN.—chairman of adsorption se« 
tion, R. R. Goll. manager of Dryer 
Div. C. M. Kemp Mfg. Co.: vice 
chairman of adsorption section, G. 
R. Feeley. president. Trinity Equip- 
ment Corp.: chairman, education 
committee, Anthony Hass. president. 
Dryomatic Corp.; chairman. tech- 
nical requirements of government 
specifications, O. D. Colvin, presi- 
dent, Carocaire Engineering Corp.: 
chairman, statistical committee. G 
C.F. Asker. vice president. Desomati« 


Products. Ine. 


>» CENTRAL SUPPL) {SS\. 

president. Ralph V. Cook, president- 
general manager of Cook Supply 
Co.: Ist vice president, John Robert 
son. Robertson Heating Supply Co.: 
2nd vice president. Harold T. Davis 
son. Southwest Supply Co.; treasurer. 
Paul Aronhalt. Topeka Supply and 
Boiler Co.. Inc.: honorary president, 
H. B. Houlihan. Missouri Water and 


Steam Supply Co. 


Specify a 


Liquidometer Gauge 


Easy to read as a clock. A Liquidometer 
Gauge indicates the exact level at all times 

. shows it at a glance. And gauge operation 
is completely automatic —as far as 250 feet 
from the tank — without need for auxiliary 
power of any kind. 

A Liquidometer Tank Gauge measures 
virtually any liquid. It’s simple to install — 
requires no maintenance. Many have pro- 
vided over 30 years of efficient, dependable 
service. All are approved by Underwriters’ 
Laboratories and Factory Mutual. 

Whether your gauging needs require an 
automatic Liquidometer Gauge, a hydro- 
static Levelometer or a tank-site-indicating 
Direct Reader, you'll get the best by speci- 
fying Liquidometer. For complete details 
write Dept. A 


» WATERLOO REGISTER : THE LIQU I DOM ETER CORP. 


INC.—Richard E. Nemmers. LONG ISLAND CiTY 1. NEW YORK 


manager. 
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"O0G” 
SERIES om’ 


LENNOX 


-OIL...OR NEW TYPE 


Dual Fuel 


~POWER BURNERS 


Combination burners are avail- 
able for the “OG-4,"’ 
interchangeable with single 


and are 


fuel burners. All burners are 
of the same general construc- 
tion; switching from dual fuel 
to a single fuel burner involves 
changing only one or two 
minor parts. On all burners the 
combustion air is pre-heated. 
“Push button’’ 
from one fuel to another and 


changeover 


electric gas ignition give added 
ease of operation and safety 
to the combination burners. 
Write today for the full story. 


LENNOX ‘Task Matched’ Equipment 
to control and condition air for industry 


64,000 to 2,000,000 Btuh Units 


CLIP AND MAIL FOR 
FREE SPEC SHEETS 


LENNOX Industries Inc. 


INDUSTRIAL DIVISION 
L a Box 1294, Dept. HP-11 
Des Moines 5, la. 

Please send me—without obligation— 
complete specifications and engineer- 
ing data on Lennox “‘OG" Series Incus 
trial Heaters 
Name 
Company 


Address 


WHO'S WHAT 


Continued 





>» WOLVERINE TUBE DIV. OF 
CALUMET & HECLA, INC.—L. A. 
Brewer, to develop plans for market- 


ing new tubular products. 


>» PENN CONTROLS, INC.—H. M. 
Carnahan, vice president, director of 
sales: George Ss. Myers, vice presi- 


dent, director of manufacturing. 


1. du PONT de NEMOURS & 
Dr. Frank E. French, Jr.. 
manager of new product and market 


development. 


> PITTSBURGH PLATE GLASS 
CO. Walter D. 
manager of operations for merchan- 


Plunkett. 


Snyder, general 


dising division: James C. 


advertising manager. 


>) INDUSTRIAL COMBUSTION, 


INC.—F. M. Jordan, sales manager. 


> POWERS REGULATOR CO. 
IF. Maxson Clarke, personnel admin- 
Richard G. Steckel. wage 


and salary administrator. 


istrator: 


>» CHASE BRASS & COPPER CO. 
Paul R. Totten. works manager of 


Cleveland mill division. 


> INSTRUMENT SOCIETY OF 
{MERICA—W. F. Minnick. Jr.. di- 


rector of public relations. 


> PITTSBURGH COKE & CHEMI. 
CAL CO.—-William T. MeLaughlin. 
field sales manager for protective 


coatings division. 


Robert A 


marketing 


> OHIO BRASS CO. 
LeFervre. manager of 
services; Joseph B. Polhemus. Jr.. 
general advertising manager. 


Heating. 








SOPLASCO 


PLASTIC 


MOISTURE 
ELIMINATOR 
BLADES 


for 


Industrial 
Air-Conditioning 


are 


LESS COSTLY 
TO MAINTAIN 


Maintenance costs are negligible 
when you specify SOPLASCO Plastic 
Moisture Eliminator Blades. The 
superior surface of SOPLASCO 
Blades reduces to a minimum the 
possibility of algac and lint ac 
cumulation. Cleaning is accom 
plished without blade removal 
Greater efficiency is guaranteed 
when you use SOPLASCO Plastic 
Moisture Eliminator Blades. Demand 
the best insist on SOPLASCO 
on your next job or when the re 

placement of blades is necessary 


iT 


For further information write, 
wire, or phone SOPLASCO 
AIR PRODUCTS DEPT. 


Souther xz 
FPiasticsa Go. 


Columbia, S. C. 


®) 408 Pendleton St. 


Wy 
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PDRYOWATIC CORP_-T. J. 
Hutchinson. sales engineerine man 


ager, 


> PRESSTITE DIV... AMERICAN. 
WARIETTA COA. H. 


manager of refrigeration sales. 


Reando. 


VeDONALD MFG. CO. 
Mevers. product 


4. Y.; 
A. M. 


pumps & water systems. 


manager, 


> GLEN ALDEN CORP-—Robert 
G. Axtell, director of marketing. 


> VM. H. DETRICK CO_—T. S. Clou- 


sing, general manager, insulation 


division. 


> WATER SERVICE LABORATO.- 
RIES—Robert W. Gaines. engineer 


ing sales staff. 


> CUTLER-HAMMER INC.—F. S 
Mathiesen. vice president in chares 


of manufacturing. 


> VOSS BELTING & SPECIALTY 
CO.—Frank C. Seager. assistant to 


president. 


> UNITED WIRE A SUPPL) 
CORP. Robert J. Wilson. wire 


produc ts sales manager 


> ALUMINUM COMPANY OF 
{WERICA—Kirk Usher. 


of tubular product sales. 


manager 


POLYTECHNIC INSTI 
Dr. Ralph \ Morgen. presi 


> ROSE 
TUT! 


dent. 


8 WELBILT CORP Peter Dalton. 
sales manager of air conditionine & 


heating division 


Heating. Piping & Air Conditioning. 


OLD cleaning method required stock- 
ing bulky, returnable carboys of liquid 
acids. Special precautions are necessary 
in shipping and handling. And a 192-ib. 
carboy of 18° Be’hydrochioric acid occu 
pies 5.6 cubic ft. of valuable storage space 


NEW dry-acid cleaners are concen- 
trated, easier to handie, require less 
storage space. One 100-ib. drum, for ex- 
ample, occupies only 1.9 cubic ft. of 
storage space — is more than equivalent 
to a 192-ib. carboy of 18° Be’ HCI. 


Y Lower storage cost 


Just one of the reasons why Dry Acid Cleaners 
based on Du Pont Sulfamic Acid are gaining wide 


favor for industrial equipment cleaning: W Safer 


to handle ” Easy to use ®¥ No hazardous fumes 
~ Powerful descaling action ¥ Less corrosive 


x Lower handling and shipping costs. 


CLEANERS BASED ON SULFAMIC ACID REMOVE SCALE AND DEPOSITS FROM: 


Air-Conditioning Cooling Towers, Ice-Making Machines, Evaporating Condensers 
Sulfamic Acid 


E. |. du Pont de Nemours & Co. (in 
Industrial and Biochemicals Dept., 
RM. N-2533HP 

Wilmington 98, Delaware 


Please send me: 
Free booklet about dry 
acid cleaners based 


Du Pont Su farnic Acid 


Name f formulator 
wh ffer these cican 


ing compound 


November 1959 





STEAMED UP 


about a Hot Water Problem? 


A 


Convert your steam 
to hot water with a 


GENERAL 


instantaneous Converter ! 


Take any constant source of steam or boiler water . . . select 
the proper unit from General's full line of specification-rated 
converters . . . install this compact, high-efficiency, high- 
economy unit at any advantageous spot near existing steam 
lines or boiler . . . make a few simple piping connections . . . 
and presto, you have a steady supply of hot water! 


Simple, isn’t it? And you eliminate the need for space-consum- 
ing tanks .. . you minimize fuel consumption and heat waste 

. you cut maintenance and costly call-backs . . . and best of 
all, you win a satisfied user! Capacities range to 300 GPM. 
Let us send you complete technical data? Request Bulletin 
61 describing the full line of GENERAL Instantaneous 
Water Heaters. 


FITTINGS COMPANY 








EAST GREENWICH + RHOOE I(SLANO 
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>» VATIONAL INSULATION MPFR. 
{SSN. president E. H. Luchs. vice 
president. MUNDET CORK CORP.:; 
vice president R. A. McLaughlin. vice 
president, PITTSBURGH PLATE 
GLASS CO.;: treasurer F. T. Christ- 
enson, secretary, REFRACTORY & 
INSULATION CORP.: J. M. Barn- 


hart, executive secretary. 


>» PENNSYLVANIA RANGE BOIL. 
ER CO.—Milton G. Peck. chairman 
of board. 


>» KEASBEY & MATTISON CO. 

Albert W. Spedding. chief project 
engineer; Richard FE. Lander, proj- 
ect engineer; Robert R. Porter. chair- 


man of board. 


>» MINNEAPOLIS - HONEYWELL 
REGULATOR CO.—Frank P. Kelly. 
manager of manufacturing opera- 


tions. 


> H. B. SMITH CO., INC.—Lauren 
E. Seeley. president; Franklin A. 
Ferguson. honorary vice chairman 


of board. 


>» PHILIP CAREY MFG. CO. 

Paul D. Japp. director of sales: A. 
J. Bainum, industrial products di- 
vision vice president: C. J. Bainum. 
western division vice president: J. 
W. Bartlett. midwest division vice 
president; W. E. Hess, central divi- 
sion vice president: Gordon Ellis. 
southern division vice president: 
John W. Humphrey. division vice 


president. 


>» ALLIS-CHALMERS MFG. CO. 

Russell A. Hedden. works manager 
of manufacturing. industries group: 
Boyd S. Oberlink and J. L. Single 
ton, senior vice presidents: Roy M. 
Casper. general manager. atomic en- 
ergy division: L. W. Davis. general 


manager, farm equipment division. 
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WHO'S WHAT 


» BLACK & DECKER MFG 
( ime innati district manager: 


Paul J 


LO.—jay. fT. 


R. G. Horner. vice presi 


Redmon. 





dent. marketing: Gagliano, Minneapolis dis 


> WILW AUKEE GAS LIGHT CO. 


ler. Sr.. elected to hoard of directors. 


Harold P. Muel- 


trict manager, 


> 4.0. SMITH CORP 


applic ation engineering 


R. | 


Axthelm, supervisor of 


>» AWERICAN BOILER MFR. ASSN.—trustee and 
member of executive committee. Fred W. Hainer. ex 


ecutive vice president. CLEAVER-BROOKS CO. and 
President of SPRINGFIELD BOILER CO. 


» SLANT FIN RADIATOR CORP.—M. Morton 


Pizer. head of apartment house division. 


IN THE TERRITORIES... 


(Recent sales appointments) 


>» DETROIT STOKER CO.—M. J. 


ager of stoker sales. 


Churchill. 


mati 
* TRANE €CO I Milton Bevington 
Atlanta sales office: Robert W 


fineer in New York other 


manavet ol 


De Be nham. saies en 


> HRESTINGHOUSE ELECTRIC CORP-H. W. 
Rainey. Jr.. general sales manager of Sturtevant divi 
Marion J. Kolasa. Detroit district 


Sturtevant division. 


> GENERAI 
Ga 


R. Stevens. 


ELECTRIC 
Mrs. BL B 


pre sident 


CORP 


Stevens 


Atlanta 
pre sident: Fred 


manager for Steveco 


sion: 
distributor: 


executive vi 


>» JOSEPH T. RYERSON & SON, 
Houston. 


INC. 


Texas: 


Loren Bb. 


James W 


merchandis 


>» PENN CONTROLS, INC 
Chicago district sales office: 


Box 919] 


Kilmer A. Rave. he 
Birmingham district sales 


Chattanooga 11. Tent 


Clay. sales manager. idin 


Provan. manager of general order and 


inventory dept office moved to P.O 





Quick case history—reading time 47 seconds 


How Hagan Coagulant Aid 
ended carryover problems 
at Pennsalt Acid Plant 


No extra feeding equipment needed 


Pennsalt Chemicals Corporation's switch to Hagan Coagulant Aid 


had a 


Tanks supply feedwater to the boilers which produce steam 
for the manufacture of sulphuric acid. Water clarifier tank 
is on right, treated water storage tank on left. 


Heating. Piping & Air Conditioning. November 19 


plant at Calvert City, Ky 
serious floc carryover problem 
when clarifying with alum and 
activated Filters clogged 
rapidly and carryover of floc to 
the boiler was highly undesirable 

Pennsalt 
gated the effect of various poly 
electrolytes and recommended 
changing to alum and Hagan Co 
agulant Aid No. 7. After more 
than 18 months of this treatment, 
the plant reports these benefits: 


silica 


engineers investi 


@ elimination of the carryover 
problem 


@ reduction in overall chemi- 
cal cost 


And, a great benefit from 
Pennsalt’s point of view, the 


<9 


was accomplished without the 
necessity of adding feeding 
equipment 

Hagan has a number of Coagu 
lant Aids, all of which are easy 
to handle, and may be fed either 
dry or in solution. Many 
proved for use in clarification of 
drinking water. To find out which 


Aids 


your water 


are ap 


of these is best suited to 
clarification 
Sulletin 


Hagan 


solve 
problem, write for 
410-12-2 
Coagulant 


describing 


\ids 


CALGON COMPANY 


HAGAN 





HANCOCK EL rane “iocnta 


Valves a” thru 2 


| 500 Brinnell"’ stain 
VALVES ; less steel V-port dis« 


Variable orifice, shut 


DO THE JOB = off and index in one 
valve 


ECONOMICALLY 


Reliable control of flow contributes substantially to complete 
owner satisfaction with every heating, piping, and air condi- 
tioning system you install. 


Whether the application demands pin-point control of flow or 
full flow, Hancock Valve performance proves there is no 
substitute for the economy of quality. Highest operational 
perfection is combined with lowest maintenance. .Whatever 
the piped medium — fuel oil, gas, water, or steam — the 
quality of Hancock Valves helps assure uninterrupted service 
lypical advantages of Hancock Bronze and Steel Valves are: 


RUGGEDNESS that continues to ward off the deteriorat 
ing effects of wire drawing, galling, steam cutting, erosion 
and corrosion long after ordinary valves fail 


MAINTENANCE ECONOMY because carefully selected 
materials are precision-formed into functional parts of 
long-lasting efficiency. Servicing can be done in the line 
Standardization of components means inventory economy 


Learn all the job-proved reasons why Hancock Valves are 
today’s best buy in terms of your standard of reliability. Globe, 
Angle, Gate, and “Flocontrol” types available with applica- 
tion characteristics suited to your heating, piping, and air con- 
ditioning requirements. Write for Catalog 200A 


ntrol”’ 6002 Steel Gate 


thr 1 
. Ives s” thru i 
Forged stee 


Maximum 


V-port dis 
ompels propor 
tional flow thru 
out the lift of the 


stem 


ody 
use of stainless 


steel 





ynze Valves 
Globe and Angle 
600 = Steel Valves V4” thru 2 500 
Globe and Angle Brinnell’’ stainless 
44” thru 2”. Forged i steel seat and 
steel body 500 dis 125 to 
Brinnell"’ stainless iz 230 stronger 
steel disc diaphragm 





wea HANCOCK VALVES 
A product of 
MANNING, MAXWELL & MOORE, INC. 
Consolidated Ashcroft Hancock Division « Stratford, Connecticu 


In Canada: Manning, Maxwell & Moore ef Canada d., Galt, Ontario 
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WHO'S WHAT 


Continued 





>» CHEMETRON CORP.—Edmund W. Dugan to head 
new company office at Moreschi Building. 905 16th 
St.. N. W.. Washington, D. C.: Star Corp.. distributor 
in Freeport, Texas: Longhorn Supply Co.. distributor 


in Houston. 


>» AEASBEY & MATTISON-—Harlan J. Corson. 


Cleveland district manager. 


>» GELMAN INSTRUMENT CO. . W. Reed Co 


rey resentative in 1] western states. 


>» RECOLD CORP.—Reese Associates. representative 
in Minnesota. eastern half of Dakotas. northwest Wis 


consin 


>» TEXAS INSTRUMENTS, 1N¢ Herbert R. Greene. 
northeastern regional manager: Clifford J. Grube. 
eastern regional manager: J. Alfred Bagnall. central 
regional manager: O. V. Miller. midwestern regional 
manager: James R. Rowland. western regional man 


ager. 


>» BROWN FINTUBE CO. f Ferguson. repre- 


entative in southern California 


>» ALL-STATES WELDING ALLOYS CO.—-new dis 
tributors: M. Blazer & Co.. Passaic. N. J.: Vaeth Ele 
tric Co.. Utica. N. Y.: Smolka Co.. New York City: 
Amick & Miller, Charleston. West Va.: Abe Gruber & 
Co.. Elizabeth. N. J.: Air Conditioning and Refrigera 
tion Co.. Anchorage. Alaska 


> YOUNG RADIATOR CO-__J. P. Elliott. manufac 
turer's representative for Buffalo. N.Y. area. 


> 4. VW. BYERS CO. Douglas F. Williams. field sery 
ice engineer for southern New Jersev and. eastern 


Pennsylvania includine Harrisbure 


>» DLENHAM-BUSH. INC.—Robert Freier. assistant 
district sales manager for Detroit area: Thomas Ot 


tolini, application engineer in St. Louis district 


>» BAILEY METER CO__8. E. Gallagher. resident 
engineer in Indianapolis. Ind.. subdivision of Chicago 


district 


> CHASE & SONS. IN Douglas | Rood. man 


wer Corrprey Div. southwest area 
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>» BABCOCK & WILCOX—J. J. Koss. Milwaukee dis- 


trict sales representative. 


>» COOLERATOR DIV... McGRAW-EDISON CO. 
Peerless Pacific Co.. distributor in Oregon and Wash 


ington. 


>» CUTLER-HAMMER, INC.—E. ©. Bolton, midwest 


ern regional sales manager: J. H. Sauer. Cincinnati 


district manager; R. A. Pancoast, Indianapolis district 


sales manager. 


>» 4/R CONDITIONING SUPPLY CO.—new branch 


office at 3752 Rosecranz Blvd.. San Diego. Calif. 


7 COL HiR {\} ( ORP. Howard Bass. new sales en 
gineer with Henry P. Thompson Co., sales representa 


tive. 


>» STANDARD TUBE CO.—Fred W. Bush, sales rep 


resentative in southwestern U.S. 


> CHAMPION BLOWER & FORGE CO. Joseph H 
Hucker. manufacturer's representative in eastern Penn 


sylvania and southern New Jersey. 


b> Wf. D. CONKEY & CO. FIELD CONTROL DIV. 
Edward Lepow sky. sales representative for greater New 


York. Boroughs and Lone Island areas 


> J. FE. LONERGAN CO.—Industrial Process Equip 


ment Co.. representative in St. Louis, Mo. 


> VOTOR WHEEL CORP.—\van J. Laucik. Chicago 


representative for Duo-Therm heating equipment 


>» D. J. MURRAY MFG. COW-A,. H. Belouske & As 
soc.. distributors in 12 counties of Illinois which in- 
clude Rock Island and 17 counties in lowa which in 
clude Des Moines and Dubuque. 


> RITTLING CORP.-Iring M. Day Co.. sales rep 


resentative in Washington. D. C. area. 


> 4. ¥. McDONALD MFG. CO.—William A. Head 


lee. manager of Kansas Citv. Mo. branch. 


> BARREN PUMPS, INC.—Stolley & Orlebeke. Chi 
cago sales representative ; Carlson-Rutledge Co.. Cleve 


land sales representative. + 
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J OVERPRESSURE 


Type 1511 Safety 
Vaive. Cast iron 
body. Maximum 


CONSOLIDATED : apacity for satu- 


rated steam. Sizes 
142” through 6” 
SAFETY VALVES pa Pressures to 250 


psi. Temperatures 


GIVE POSITIVE | Pa ert 
PROTECTION ry 


Make certain steam, air and gas pressures are held within safe 
limits on your heating, piping, and air conditioning projects. 
Consolidated Safety Valves automatically relieve overpressures 
in everything from package-type boilers and large steam gen 
erators to air tanks and other unfired pressure vessels. A 2100- 
pound design boiler is used to test and set these valves—to 
guarantee capacities and assure the best protection. Typical 
plus values of Consolidated Safety Valves are exemplified in 
the Type 1511: 

Compactness saves space and headroom; permits the use 

of smaller, more economical discharge piping 


Lower Cost per pound of steam discharged because maxi- 
mum capacity is designed into minimum flange size. Fewer 
or smaller safety valves can be used on a boiler 


Better Alignment through double-guided adjusting ring 
and disc guide assures easier, more uniform blowdown 
adjustment and control, and finer operation. 


Positive Tightness is created because the seat is machine- 
lapped to optical flatness. 


On large or small installations, spring-loaded Consolidated 
Safety Valves give positive protection to personnel and facili- 
ties. Whatever the working pressures and temperatures of your 
heating, piping and air conditioning projects, choose Consoli- 
dated. Precision-made with few working parts, they are tough, 
long-life safety valves that rarely require maintenance. Write 
for Catalog 700A 


Type 1415 Safety Type 1551 Safety 
Valve. Cast steel Valve Bronze body 
body. High capa For steam, air, gas 
ty for saturated Sizes: %” through 
and superheated 3”. Pressures to 
steam. Sizes: % 300 psi. Tempera 
through 6”. Pres tures to 450°F 

sures to 900 psi 
Temperatures to 


Bi 900'F 





ASME Standard « ASME Tested « National Board Certified 
CONSOLIDATED SAFETY VALVES 
A product of 
MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division . Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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WE HEAR THAT... 





» CRANE CO. has purchased CHAPMAN VALVE 
YFG. CO. The new subsidiary will retain its present 


name and management. 


>» JAMESBURY CORP. announced a new expansion 


to its total plant area which will add 70 percent to 
present floor space. 

» VATIONAL-U. S. RADIATOR CORP. has pur- 
chased MAGNETIC POWDERS, INC. 


p RAMSET FASTENING SYSTEM has moved its 


headquarters from Cleveland to New Haven, Conn. 


» AMERICAN AIR FILTER CO., INC. has estab- 
lished the Robert W. Nelson memorial award which 


will be presented to one of its field sales engineers. 


» ARMCO STEEL CORP. announced plans to double 
the size of its Middletown, Ohio research center. The 
$3.5 million expansion program will increase present 
facilities by 69,000 sq ft. The project will be com- 


pleted in early L961. 


p F. J. STOKES CORP. has broken ground for a 50,- 
000 sq ft addition to its plant at 5500 Tabor Road in 


Philadelphia. 


> ALLIS-CHALMERS MFG. CO. has announced plans 
to acquire VALLEY IRON WORKS CO. of Appleton, 


Wis. 


>» WATER SERVICE LABORATORIES, INC. has 
leased space at 1516 P St., Washington, D. C. to house 


sales and general headquarters of that branch. 


>» CENTRAL FOUNDRY CO. has moved from its 
Newark, N. J. quarters to 932 Broadway. New York 


City. 


>» EMBASSY STEEL PRODUCTS, INC. has an 
nounced opening of a new warehouse in Anchorage, 


Alaska. 


. The PEERLESS ELECTRIC CO. has become the 
PEERLESS ELECTRIC DIV .—H. K. PORTER CO.. 
INC. Porter plans expansion of the newly acquired 


company's electric equipment lines. 


ses EAGAN ... 


For steam heating 
the complete line of 


loads up to 8000 sq. 
ft. at 20 p.s.i. Does 
not require pit even 
though return lines 
are no more than one 
foot above the floor 


mi Pe 
aD 


Condensate Return Pumps 
EAGAN HOT POT — Vertical submerged 
Eagan offers a full line of Conden- 


type pump with cast iron receiver. Motor 
and pump above receiver safe from flooding. 
Single and duplex construction. Models for 


loads up to 15,000 sq. ft. at 20 p.s.i. sate Return Pumps, and also manu- 


factures Fuel Oil Pump and Heater 
Sets, Proportioning Pumps, Turbine 
Pumps and Centrifugal Pumps. 


a 


TYPE ECIV —Vertical pump and receiver 
for installations where return lines are be- 
low floor levels. Single or duplex units. 
Models up to 10,000 sq. ft. capacity at 60 


p.s.1. 


Rs 


e: 


ay 
Y 


WALTER H. EAGAN CO., INC. 


Pump Specialists Since 1920 
Dept. HPAC, Phila. 


TYPE EC 


-Straight line §ar- 
rangement requiring 
less floor space than 
necessary for competi- 
tive makes. Both 
pumps accessible for 
maintenance purposes. 
Single and duplex 
models designed for 
2000 to 100,000 sq. ft 
discharging against 
pressures of from 10 
to 200 p.s.i. 


2336 Fairmount Ave., 30, Pa. 





Gentlemen: 
Send me complete information on the EAGAN 

line of Condensate Pumps. 

COMPANY 

NAME 

ADDRESS 

. ZONE .. 


ciry . STATE 
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THEY'RE 
ELEGANT. 


...-THEY’RE 


ECONOMICAL. 


Hendrick Architectural Grilles 


When an architect draws up specifications for a new 
building or a modernization proposal he must adhere to 
two basic principles: FIRST, he must use his head in 
keeping costs down. SECOND, he must recommend func- 
tional materials and components that appeal to his 
client's decorative motif and sense of beauty. 
That's why more and more architects specify Hendrick 
Grilles. Available in hundreds of attractive designs, 
Hendrick Grilles cost less to buy . . . cost less to install 
and cost less to maintain! And they provide more-than- 
ample area for free passage of air . . . always lie flat 

. .. don't bend or warp. For more in- 


formation write to Hendrick, today. 


HENDRICK 


MANUFACTURING COMPANY 


48 DUNDAFF STREET CARBONDALE, PA. 


Perforated Metal ©@ Perforated Metal Screens ® Wedge-Slot 
Screens © Hendrick Wedge Wire Screens © Architectural Grilles 
Mitco Open Steel Flooring — Shur-Site Treads ® Armorgrids 
Hydro Dehazers ® Petrochemical Column Internals 

#625 
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AIR HANDLING EQUIPMENT 


Type “'S’ ntreyegal 


ROOF VENTILATORS 


e@ CERTIFIED RATINGS 
@ ALUMINUM HOUSED 
@ ATTRACTIVE DESIGN 
@ WEATHERPROOF 


@ QUIET OPERATION 
STA Tae. 


ALADDIN Type “S” Roof Ventilators feature an attrac- 
tive Spun Aluminum Housing of low contour. 
Designed especially for those installations which 
require a small powered exhaust unit. The Type 
“S” Roof Ventilator is ideally suited for schools, 
hospitals and similar type buildings. 


‘Seldom requiring maintenance, these units are 
furnished with unusually quiet, fan cooled 
motors with outstanding lubricating systems, 
assuring long, continuous service under severe 
conditions of dust and dirt 


Write for complete data 


ALADDIN HEATING CORPORATION 


1111 WEST AVENUE 137 + SAN LEANDRO, CALIFORNIA 
wee eth 
< * gay ‘ 
ie ‘ 4 ENR? Te hee, 2 ; 
uals es 2 ~. Beh neg 





WE HEAR THAT 
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> Effective October 1, 1959. BRUNER CORP. became 
a wholly-owned subsidiary of HAGAN CHEMICALS 
& CONTROLS, INC. 


>» The Philadelphia Branch of RECOLD CORP. has 


moved to 628 Davisville Road. Willow Grove. Pa. 


> HENRY VALVE CO. has increased its existing fa- 


cilities by 40 percent through purchase of adjacent 


land and a building on it. 


> CRANE CO. has completed shipment of 7 tons of 


> The National Safety Council presented an award of 
commercially pure titanium pipe and valves to Moa 


merit to the W-K-M DIVISION OF ACF INDUS. 
TRIES. INC. for its excellent safety record. 


say Mining Co. in Cuba. 


> WESTINGHOUSE ELECTRIC CORP. has built a 


new test facility for canned motor pumps in its atomic 


>» WARREN it EBSTER & CO.. INC. has consolidated 
sales offices at its home office and factory at 17th and : ss Aaguateacie tn Chinntck, Pa 
. le equipment departme ‘heswick, Pa. 
Federal Streets in Camden, N. J. 

> The BETTER HEATING-COOLING COUNCIL has 
* CLARAGE FAN CO. has opened a new 320.000 sq launched a new program to promote hydronic heating 
ft plant in Kalamazoo, Mich. and cooling systems in commercial, institutional and 


industrial markets. 


>» STODDARD INDUSTRIES has moved its offices 


i i ek >» New and larger quarters have been established ‘by 
P ‘ag ( AOOO cae a on - ae ai * Ss. 


FUTECTIC WELDING ALLOYS—CENTRAL DIVI- 
SION, INC, at 4353 S. Kedzie Ave.. Chicago. 


>» The NATIONAL FUELOIL COUNCIL has been 
joined by STANDARD OIL CO. (INDIANA), SUN 
OIL CO., and TIDEW ATER OIL CO. 


>» CHICAGO PUMP CO. is celebrating its 50th an- 


niversary this year. + 








Capitalize on 
MILLER Streamflow CHECK VALVES 


Completely Silences your piping system! CENTER-GUID- 
ED, SHOCK PROOF, NOISELESS, ELIMINATES WATER 
HAMMER. FULL RADIAL FLOW. FACTORY MUTUAL 
LABORATORIES APPROVED. 





SIZES 1'° THROUGH 24”. 


FLANGED, ASA DRILLING, IBBM, CAST STEEL, ALL 
ALLOYS. FOR ALL FLUIDS AND GASES. 


CERTIFIED MINIMUM 
PRESSURE DROP 
CURVE AVAILABLE 





CAPITOL RECORDS BLDG. 
LOS ANGELES, CAL. 


WELTON, BECKET & ASSOCIATES, AR- 
CHITECTS-ENGINEERS, STATE PLUMBING 
& HEATING CO., MECHANICAL CON- 
TRACTOR 


Write for literature * Agents in Principal Cities 


MILLER VALVE CO., INC. 


Pittsburgh 30, Pa. Plant—1620 Pennsylvania Ave. 
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it’s the material that 
makes the difference 


We have all the components 


FRICK DISTRIBUTORS and 
FRICK USERS can select from 
the industry’s greatest line of 
compressors, condensers, cool- 
ers, coils and controls. 


CORROSION causes heating 
equipment failures! 


BUT NOT WHEN YOU USE 


cast iron construction 


> UNIT HEATERS 


> BLAST HEATERS 
} RADIATORS 


Designed for operation on steam pressure 
up to 250 PSI 450° temperature 


“ECLIPSE” and heavy- 
They also get the advantages P agg Rec 


of many exclusive Frick engi- ‘izes uP te 1,000 tons 
refrigeration. 
neering developments, a few of 
which are illustrated. When you 
or your clients need air condi- 
tioning, refrigeration, ice mak- 
ing or quick freezing CQUIP~ Fan units, pipe coils, 
ment, in any commercial or in- ‘hell, zig-zag. and 


other types of cool- 


dustrial sizes, check first with ers for air, water, 


brine, etc. 


— 





Valves, Fittings and 
Controls, for manual 
or full-automatic 


CORROSION internally, CORROSION externally, 


caused by electrolytic action 
as in copper tubes, can't 
happen in GRID’'s cast iron 
steam chambers and head- 
ers. Nor can acid condensate 
corrode the bottom con- 
nections. Cast Iron, internal- 


caused by acid fumes can- 
not destroy GRID's cast iron 
finned heating surface. 
Widely spaced fins cast in- 
tegral with the steam cham- 
ber will not corrode ex- 


operation. 


ly, resists corrosion. ternally. 


ORDINARY HEATING SURFACES FAIL BECAUSE OF CORROSION 
INSIDE AND OUT! AVOID THESE COSTLY HEATING 
FAILURES! 

Send for Catalog 956 . . . The complete story on Grid Unit 
Heaters, Blast Heaters and Radiators. 


Prestfin coils have 9 to 13 times the sur- 
face of bare pipe, assure high humidity in 
storage. Also remove superheat from hot 
gases. 





Evaporative and shell- 
type condensers. 


RADIATORS 
D. J. MURRAY 
MANUFACTURING CO. 


Manufocturers Since 1883 
WAUSAU, WISCONSIN 
OFFICES IN PRINCIPAL CITIES 


UNIT HEATERS BLAST HEATERS 


"NSTALL 
GRID 


CAST IRON 


Shell-ice is frozen automati- 

cally on stainless-steel tubes, 

is hard and clear. Preferred 
Synthetic rubber and other chemical jn, fountains, restaurants, 
plants find Frick patented systems dairies, poultry plants, fish- 
the answer to various needs, eries, by shippers, etc. 
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MEETINGS & CONVENTIONS DEC. 1-4—National Warm Air Heating and Air 


Conditioning Association, committee meetings and an- 
nual convention. Chase Hotel, St. Louis, Mo. Informa- 
1959 tfon: National Warm Air Heating and Air Condition- 
ing Association, 640 Engineers Bldg., Cleveland 14. 





NOV. 12-13—Air Conditioning Institute. University 
of Wisconsin, Madison, Wis. Information: R. L. 


Loetscher, Engineering Institute, University of Wis- DEC, 7-11 
Control. University of Illinois, Urbana, Ill. Informa- 
tion: Supervisor of Engineering Extension, Illini Hall, 


4th Biennial Short Course in Corrosion 


consin, Madison, Wis. 


i Champaign, Ill. 
NOV. 12-13—2nd Annual Texas Conference on the 


Utilization of Atomic Energy. A & M College of Texas. 
Information: A & M College of Texas, College Station. 
DEC. 7-11—Plumbing-Heating-Cooling Information 


Bureau sales training course for instructors. Del Prado 


Texas. 


vee : i caer ; : Hotel, Chicago. Information: Plumbing-Heating-Cool- 
NOI . 16-20—Naticnal Association of Corrosion En- aw Deki’ S60 Wiis Sate Cites 3. 
gineers, annual general Florida conference and corro- 
sion short course. Key Biscayne Hotel, Miami. Infor- 
mation: National Association of Corrosion Engineers, 


1061 M & M Bldg., Houston 2. 1960 


NOV. 30-DEC. 11—Air Pollution Course. Institute JAN, 22-23—WNational Association of Corrosion En- 
of Industrial Medicine, New York University with the gineers, Sth annual corrosion control short course. Uni- 
College of Engineering. Information: New York Uni- versity of Houston. Information: Course Chairman, M 
versity—Bellvue Medical Center, Institute of Indus- A. Riodan, Rio Engineering Co., P. O. Box 6036, 
trial Medicine, 550 First Ave., New York 16. Houston 6. 


LOW RETURN 


As Simple ag): tow see 


LOW WATER LINE 


A COMPLETE UNIT 


CAST IRON RECEIVER —for long life! 


A — One return line connection 

B — One discharge line connection DIMENSIONS 

C — One electrical connection Single Unit—Cap. to 6000 sq. ft. E.D.R. 
21” Dia. receiver; hgt. of return above 

The TVC Condensate Pump is a low speed floor only 676” 

(1750 R.P.M.) pump for long life and trouble Duplex Unit—Cap. to 10,000 sq. ft. 

free service. E.D.R. 252” Dia. receiver; hgt. of re- 

The unit is completely factory assembled fora above floor only 7%". 

simple A-B-C installation. Duplex Unit—Cap. to 15,000 sq. ft. 

The low return connection and compactness of seme — only 10% hgt. of re- 

the unit provides for simple installation in all vo allie 

locations — particularly where space is limited. Send for Bulletin TVC-300 


CAPACITIES FROM 750 TO 15,000 SQ. FT. E.D.R. — PRESSURES TO 40 P.S.I. 


Available from 
Jobber's Stocks! 


PUMP COM PANY 1514 N. Fremont St., Chicago 22 
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eeurere i-> 410) (-Maareleleir- 1s 
construction; two bearings, 
lifetime lubricated; all 
panels removable; center 


a]e 0mm ae) (0) 6-5 


* ''.,,and packed with many more facts in a just-printed, 
48-page catalogue about what D-H now offers you in its 
popular 30-model central station air conditioning units 
(horizontal and vertical). Handy time-saver fan per- 
formance curves included, too!"’ Contact direct for 
Engineering Manua! No. CSHV 312, and name of 
Manufacturer's Agent nearest you. Send for yours, 


i] MEMBER OF AMCA 


| drayer-hanson 


OIVISION 


3301 MEDFORD ST., LOS ANGELES 63, CALIF 
CABLE: CLICONI, LOS ANGELES 
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Quick reaf.. . re worto’s sarest 


POWER DRAFT UNIT FOR INDUSTRIAL, RESIDENTIAL 





AND INSTITUTIONAL EXHAUSTING 


U.S.A. Potent Nos. 
2,722,372 ond 2,855,874. 
Other Patents Pending. 
*Covered by exclusive foreign potents 





Increases heating and 
combustion efficiency! | 








Provides air power for 
bulk materials handling! 











Exhausts corrosive gases 
and abrasives! 





Quickdraft provides industry, commerce, institu- 
tions and homebuilders power draft engineered for 
economical and efficient combustion regardless of 
building or atmospheric conditions. Models suitable 
for every heating or incinerator application . . . 
eliminate pulsating or chattering, puffing, smoking 
and sooting. Reduce building costs, no tall, unsightly 
stacks required. Quickdraft also provides industry 
with 4% inch to 60 inches W.G. static pressure for 
exhausting corrosive gases, abrasives and paint 
spray. Heavy-duty, high-pressure models, 6 inches 
to 30 inches diameter, are available for moving 
bulk materials or anything that can be moved by 
air. Because there are no motors, fans or bearings 
in exhaust line, only Quickdraft avoids costly clog- 
ging, corrosion of moving parts or fan failure. 


IMPORTANT NOTICE 


For withstanding corrosive gases, all Quickdraft units are 
available in standard acid resisting vitreous enamel, No. 316 
Stainless Steel, rigid plastics (P.V.C.) and with plastic and 
Fiberglas coatings. 


N-622-QD 


FANS OR BEARINGS IN EXHAUST LIWE 


Send for QUICKORAFT ENGINEERING 
DATA on your application . . . now. 


OQuickdraft 
CORPORATION 


P.O. Box 87-K, Canton 1, Ohio 





Install American-Marsh MEETINGS & CONVENTIONS 


FEB. \-4—2nd Southwest Heating and Air Condi- 
tioning Exposition. Dallas. Under auspices of the 
American Society of Heating, Refrigerating and Air- 
Conditioning Engineers, in conjunction with the newly 


merged society's semi-annual meeting also in Dallas. 
Meetings to be held in the Baker and Adolphus Hotels: 


exposition to be held in Memorial Auditorium. Infor- 





mation: International Exposition Co., 480 Lexington 
Ave.. New York 17. ASHRAE headquarters: 62 Worth 
St.. New York 13. 








Conventional stuffing box or mechanical seals, FEB. 2-4 Society of the Plastics Industrv. Inc.. 
Sth SPI Reinforced Plastics Division Conference. 


e 
on vital heavy-duty Edgewater Beach Hotel, Chicago. Information: Soci- 


ety of the Plastics Industry, Inc., 250 Park Ave... New 


JOBS LIKE THIS = 


FEB. 1-5—Instrument Society of America. instru- 


FOR PERMANENT SATISFACTION! ment-automation conference and exhibit. Houston Col- 


iseum. Information: William H. Kushnick. Executive 


Director, Instrument Society of America. 313 > 6th 
Ave., Pittsburgh 22. 


FLELTRIC 


HOT WATER 
Above — Three bronze-fitted American-Marsh Centrifugals, + b AT 


with direct drive 150 HP motors, each circulate up to 
2,000 GPM of chilled water in air conditioning system. 


© 40,948 B.T.U. to 
WHEN YOU SELECT or recommend an American- 2,000,000 B.T.U. Out- 
Marsh Pump, you know it’s backed by 80 years’ experi- put 
ence in building pamps — and pumps only! ea ee 
WHEN YOU INSTALL it, you know it was individually quirements of the 
factory tested to meet all specifications before shipment. ASME Boiler and Pres- 
(Every A-M pump is fully tested!) sure Vessel Code. 
IF YOU'D LIKE suggestions on the best type and size 4 xf ’ 
for your job, call your American-Marsh representative. peacenone 5 CLTrIC HOT WATER HEATING BOILER 
He'll help make sure your pump gives permanent satis- © Complete unit ready for installation with cir 
faction! culating hot water system and water chiller for 
WRITE FOR BULLETIN 350 for details of year-round air-conditionina 
Model HLM above — or describe your application. 
Conversion easily accomplished where other 
type fuels now used suited for nomes nurcnes 
apartments, hotels, motels, hospitals, commercial 


AMERICAN-MARSH PUMPS buildings, swimming pools, snow melting and do- 
mestic hot water. Temperature Range 60 to 250 


} 





degrees 
Every unit tested and inspected. 
Write for color brochure and prices 


“CISION parts corporation 
400-HPAC North Ist Street 


Nashville 7, Tennessee 


BATTLE CREEK MICHIGAN 
Pumps and Pumps only Since 1873 


CENTRIFUGAL TURBINE, STEAM AND POWER PUMPS FOR 


TESTING, PROCESSING, BOILER FEED, FIRE PROTECTION, ETC 
No ducts! No noise! No chimney! No odors! No flame! 
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EASY, Low-Cost Way 
to Run Pipe Under 





Streets, Walks, Floors 


Greenlee Hydraulic Pipe Pusher 
Hand- or Power-Operated 


Traffic proceeds as usual when your piping crosses un ler 
streets or sidewalks this simple, Model 
No. 790 shown pushes *4” - 4” pipe about two feet pet 


minute with power pump 


timesaving wav 


A small ditch in the parkway 
accommodates the pusher streets and walks remain un 


disturbed. Costly tunneling, filling, 
are eliminated 


: ; 
tion. The same efficiencies and savings apply on un 


tearing up, 
total job time and cost are cut to ; 
installations or on pipe-pulling jobs. That's why the 
GREENLEE Pipe Pusher often pavs for itself the first few 
times used. See vout supplier for a demonstration or write 


] ] 
tor descriptive literature 


GREENLEE LINE OF TIMESAVING TOOLS FOR PIPE FITTERS AND 
PLUMBERS ALSO INCLUDES PIPE BENDERS, PIPE B/TS, POWER BITS 


GREENLEE TOOL CO i 


1770 Columbia Ave., Rockford, Illinois 
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MAINTAINS 
CONSTANT 
TEMPERATURE 


The Taylor Electro-Pneumatic 
interrupter acts as a valve to 
proportion the flow of elec- 
trical energy on applications 
using electricity for heating. 

This device makes it pos- 
sible to maintain a constant 
And it 


inates the time lag often ex- 


temperature. elim- 

perienced on drying, space 
heating, and platen press applications by propor- 
tioning the electrical flow to the heaters. 

It operates in conjunction with a FULSCOPE* 
Temperature Controller which sends an output 
pressure to the Interrupter’s low pressure bel- 
lows unit. A plunger, on this unit, engages a 
micro-switch when there is a demand for heat. 
As the demand diminishes, the output pressure 
from the controller diminishes and the plunger 
of the bellows is fixed in such a position that the 
current ‘‘on” and “off” period is just sufficient to 
maintain a Constant temperature. 

Ask your Taylor Field Engineer or write for full 
details. Taylor Instrument Companies, Rochester, 


N.Y., and Toronto, Ontario. 

















MEAN ACCURACY FIRST 





MEETINGS & CONVENTIONS 





WARCH 11-18—National Association of Corrosion 
Engineers, annual conference and corrosion show. Dal- 
las Memorial Auditorium. Information National Asso- 
ciation of Corrosion Engineers. 1061 Me& M Bide. 
Houston 2. 


for flow control 


of hot WARCH 29-31—-22nd Annual {merican Power 


or chilled - Conference. Hotel Sherman. Chicago. Information: 
Leb Conference Director. R. A. Budenholzer. Mechanical 


water ./ \ P i Engineering Dept... Illinois Institute of Technology. 
with 300 Federal St.. Chicago 16 


fan-coil units 
{PRIL 1-7--Oil Heat Institute of America. conven 


This New addition to the J-E Line provides- tion and exposition. convention: Park-Sheraton Hotel. 


@ Economical temperature control. New York. exposition: Coliseum. New York. Informa 
@ Separable solder flange tion: Oil Institute of America. Inc.. 500 Sth Ave. New 
for easy installation. York 36. 
@ One size for 2 to 10 gpm 
for simple selection 
Write for information bulletin today. {PRIL 25-29—American Welding Society. annual 


Controls Division meeting and exposition Los Angeles. Information: 


JACKES-EVANS MANUFACTURING CO. American Welding Society, 33 W. 39th St.. New York 
4427 Geraldine Ave., St. Louis 15, Mo. 18, N.Y. + 


EW AXIAL ROOF VENTILATORS 


BY WESTERN 


The Westernaire 
Low Silhouette Hooded 
Exhaust Ventilator 





The Westernaire . 


Low Silhouette Vertical 
Exhaust Ventilator 





Above: A high efficiency power unit in a low, Low silhouette high efficiency power roof Above: High capacity power unit specifically 
weather-proof housing. For both commercial and in- ventilators for vertical or horizontal air dis- designed for industrial usage. Fumes, smoke, 
dustrial use. 360 degree near horizontal discharge. charge provide motor mounting below the dust-laden and foul air projected high above 
Aerodynamically correct spun housing. Heavy guage venturi to achieve styling compatible with roof to prevent re-entry into building. “Blow- 
steel, aluminum or non-corrosive Fiberglas* modern architecture plus a smooth airstream open” dampers rest on neoprene seal. Com- 
construction. discharge pattern. pletely weatherproof. 


Other type ventilators include: Rotary, Stationary, Directional, Continuous Ridge, Unit, Power models. Write 


Ke 
WESTERN ENGINEERING & MFG.CO. @) =825~ 


*TM- Owens Corning 


P.O. BOX 66455, LOS ANGELES 66, CALIFORNIA Fiberglas Corp Since 1921 
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NOW ..... Dwert Air Where You Want It! 


AIR “EXTRACTOR” 


This mew A-J Air Extractor gives you maximum control of 











any forced air system. [t's not a ‘damper type'’ control to 


meter available air flow through a grille, but a ‘‘scoop’’ that 











diverts air from the main duct to branch ducts or grilles and 


increases output over normal flow where needed. 


The curved steel blades of the A-J Extractor are adjustable 











and act in unison to provide a controlled and uniform flow 
of air into branch ducts. A single key rod provides fast and 
easy adjustment through the face of a grille or register, 
and eliminates need for removal. The extractor is sturdily AVAILABLE 
constructed, and fastened in the duct with two screws. Ve- 

locity of the air will not alter setting. Write for full informa- IN A WIDE RANGE 


tion and prices. OF SIZES 


FREE Catalog 
vag eee" | A-J MANUFACTURING Co. 


grilles, registers, 
3601 E. 18th St. Dept. H-11 ssnencentiie ti tis 


PACKLESS VIBRATION ABSORBERS 


Engineered and constructed for 
complete and lasting absorption 
of vibration and noise. 


Manufactured of Seamless Flexible 
Bronze Hose — Tin Bronze Wire Braid 
Covering — Sizes 3/16 thru 6”. 


—Made to exceed standards established by 
Original Equipment Manufacturers.— 


—Listed by Underwriters’ Laboratories, Inc.— 
—Available from Leading Wholesalers— 





Complete stocks maintained at Factory and Warehouses located at: 


Mount Vernon, N. Y. Dallas, Texas Minneapolis, Minn. 
Atlanta, Georgia Oklahoma City, Okla. Chicago, Illinois 
Houston, Texas Los Angeles, Calif. Montreal, Canada 


Quality Products and Dependable Service for over 25 years 











Request Bulletin VA 
for Complete Information 


730-12 South Columbus Ave., Mount Vernon, New York 
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me | NEW BOOKS & REPORTS... 


FUNCTIONAL 
FEATURES ; 

PLUS fn Introduction | Thermonuclear Research, by 
EYE APPEAL ; Albert Simon. 17 . Pergamon Press. 122 EF. 55th 


st New York 2% 





Sanitary Protection of Atmospheric Air: Purifica 
tion of Industrial Discharge Gases From Suspended 
Substances. by V. N. Uzhov. translation from Russian 

Dr. B.S. Levine. Office of Technical Services. U.S 


De pt. of Commerce. Washington 25. D.C. $3.00 


Compilation of ASTM Standards Relating to Coated 
@ MODERN DESIGN — Aluminurh Extrusions designed and Uncoatec lron and Steel Sheet and Strip. Ameri 


to permit low outlet velocities housing com 

pletely weatherproof can Society for Testing Materials. 1916 Race St.. Phila 
® NO UNSIGHTLY CURB MOUNTINGS — Point of Dis 

charge used in design makes unsightly curb mountings delphi s 3. Pp 1. $3.00 

unnecessary 
@ MORE RIGID WHEEL SUSPENSION — Unique bearing 

arrangement places fan wheel center of i be 

tween the bearings provided, more rigid wheel suspen 

yste bearin well also adds rigidity sty } ne tron 4 ale >I» 

© NO WILET OBSTRUCTIONS <. Als ctveem'e fone cf all Industrial Thermal Insulation. by A. C. Wilson. 312 

braces, cross members and other obstructions which pp. MeGraw-Hill Book Co.. Inc... 327 W. dst St.. New 

produce turbulence and noise : 
@ EASY ACCESS FOR SERVICING AND LUBRICATING York 36. 89.00 

— Bearings are accessible for easy lubricating. Bearings 

designed for belt drive application; totally enclosed 

designed for long life motor (ball bearing motor 

and explosion proof also available) 


Write for new catalog, complete details and specifi- Fire Prevention and Fire Protection. Bureau of 
cations. Yards and Docks. U.S. Navy. 190 pp Othce of Tech 


GREENHECK FAN & VENTILATOR CORP. sis! Seriom 0. Burt of Cannone, Washinton 


SCHOFIELD @ WISCONSIN 5. D. C. $3.00 


rl 


oe re 


¥ 
hed 
ses 
oo 


Bye 
, pare: 
gq ex: 8 ENE! 


’ 


y 
with Will-Burt's \/\\ 
firing and control system! aA 


A Will-Burt Firing and Control System will bring coal from bin 

to stoker . .. feed coal to the fire at any of three adjustable rates... 
automatically adjust air supply, minute by minute, according to 

fuel bed needs ... and operate one, two, or more stokers on a pre-set cycie, 
according to hourly temperature requirements. 


What could be more automatic ... or more sensible? 





Take our word for it, it’s economical. Write direct 
— or ask your Will-Burt Stoker Specialist for 
bulletins and help on selection and installation 


W-B Automatic self-adjust- W-B Coal Conveyor 
ing Air Control part of power-reversing to clear 
every W-B Stoker obstructions operates 4 LL UR ‘4 " 
om 
ot ony ongle STOKERS ~ Orrville, Ohio 
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If you need to reduce 


fluid pressure safely, economically... 


call for a valve from 


No. 310 Reducing Vaive 


Klipfel makes Reducing 
Valves for every purpose 

60 different types of them 
in fact. They operate on air 
gas, steam, water or other 
liquid, with initial pressures 
up to 300 psi and reduced 
pressures as low as vacuum 
You can choose from five 
different inner valves, three 
different actuating means 
and four loading means. 


Also available from Klipfel 
are Float Valves, Relief 
Valves and Temperature 
Regulator Valves and 
special valves made of cor 
rosion-resistant materials 
Forinformationonany valve, 
call your supply house or 
write for Catalog 54 


rr re re re rr re cr rs cr ee errs ee ee eee ee ee ee ce ee ee ee ee es ee ee ees ee ee ee ee ee 


No. 410 Reducing Vaive No. 300 Reducing Vaive 


No. K-348 Temperature 
Regulator Valve 


No. K-449 Temperature 
Regulator Vaive 


No. 135 Multiport 
Relief Valve 


No. 7 Float Valve No 27 Float Valve 


HAMILTON + OHIO 


a 


Automatic Temperature-and-Pressure-Regulating Valves Since 1902 


Float Valves - Temperature Regulators - Back Pressure Valves » Reducing Valves 


A DIVISION OF THE HAMILTON-THOMAS CORPORATION 
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VALVES, INC. 


wa 


Anno DUCTAPE 


TRADEMARK 


Quickest and Surest Way to 


Use a handy roll of A Duc 
ian It st iia Tretorn iad Seal Ducts 
and 


permanently to any surface. For 
l | tl 


irregular or difficult-to-reach 
joints tear the tape off in strips 
for easy application. Where ex 
tra safety against fire hazard is 
needed use Arno F-R (Flame 
Resistant) Ductape. 

Arno Ductape comes in 60 
yard rolls 1, 1% and 2 inches 
wide (or wider if needed ). Colors 
are black, tan, olive drab and 
aluminum gray. It’s specially 
made for duct sealing and other 
heavy duty jobs. 

If you haven't yet tried Arno 
Ductape esk your jobber or 
write for a sample roll. You'll 
like it and the time it 


Anno ADHESIVE TAPES, INC. 


Warebouses at New York, Detroit, Atlanta, Minneapolis, Ft. Wort 
and Los Angeles. Sales offices in other principal cities 


saves. 


: ARNO ADHESIVE TAPES, INC. 

: Dr. Scholl's Adhesive Tapes Division 

> 4140 Ohio Street, Michigan City, Indiane 
Please send me a free 15-ft. sample. [ Flame-re 
resistant. I am a () Jobber, [) Contractor 





enough h JEWEL clamps cut erection costs NEW BOOKS & REPORTS 


PIPE WELDING CLAMPS 


Jewel Pipe Clamps are lightweight FOR WELDING Compilation of {STM Standards for Coal and Coke. 

— rigidly constructed — resist PIPE @ FLANGES @ 136 pp. American Society for Testing Materials. 1916 
strain, heat and abuse. ELBOWS @® ANGLES 

—also PIPE MARKERS Race St.. Philadelphia 3, Pa. $3.00 


Continued 








Jewel Clamps align pipe 

ey GS See Test Methods for Pressure Sensitive Pape Products. 
there until it is welded. 
Two sizes, '." to 8”; 8” 
to 16”. Write for details. . . 2 
a oo Glenview. Ill. $1.00 


J E E L 1959-60 Catalog of Technical Data Books published 


MANUFACTURING CO. by Lefax Publishers. Lefax Publishers. 9th & Sansom. 


1841 University Ave. Pte deinkia 7 Do 
St. Paul 4, Minnesota. uladeipnia ¢, Fa. 


Pressure Sensitive Tape Council, 1201 Waukegan Ral. 











LATENT HEAT STORAGE FOR AIR CONDITIONING : 


@ CHURCHES @ MORTUARIES 


@ THEATRES e@ OFFICES 
e CAFETERIAS e LODGE HALLS 


@ LOW INITIAL INVESTMENT © ECONOMICAL OPERATION 


Write for Engineering Catalog BAE 


DOLE REFRIGERATING COMPANY : 
5924 NORTH PULASKI ROAD, CHICAGO 46, ILL. ar a 


103 PARK AVENUE, NEW YORK 17, N. Y. 
/ Wh DEPENDABLE Dole Refrigerating Products Limited, Oakville, Ontario, Canada 
(wo Pad AIR CONDITIONING 





the right combination for 


NOZZLES smooth, uniform 
for 90° bends on 


AIR WASHERS copper 


tubing... 


Ihese are “non-clogging” nozzles with a_ single HEIN WERNER PORTABLE TAL BENDER 
large tangential lead hole to the swirl chamber . 
that will never clog from any impurities small Set No. 3-CT is complete! 


enough to’ pass through the orifice. Swirl chamber 
is conical:on both ends and pivots liquid like a 
top to produce an exceptionally tine, evenly dis 
tributed, balanced spray of about 80 — included ing up to 3” with TAL BENDER Set Number 3-CT — 
zle , ay ang p 40 can be fur i: : ; tes ae 

angle. Wider spray angles up to 130° can be fu it's complete; Set includes basic 3” TAL BENDER; 
nished to order 5 : 

Standard material Brass. Also available in Stain six 1” to 3” (nom.) bending shoes, bars and clamps 
less Steel and Monel. Pipe sizes from ¥g” to 1 designed specifically for hard and soft copper tubing 


ly" size is 1-5/16" long and made from %g” square . ; 
: 6 ilies. K & L; necessary connecting parts and special bend- 


stock. 





Cut installation time in half by bending copper tub- 


Write for Catalog I ing frame all in sturdy wooden chest. High speed 
TAL BENDER MP-27 Motor Pump may be used 
MEG WOR . S INC. for faster bending. Write for detailed Catalog No. 35, 
7 or see your plumbing and 
2523 E. ONTARIO ST. : emer heating wholesaler for 
PHILADELPHIA 34, PA. Apt earesae full information. 
Canadian Agents: (Except B.C WAUKESHA. WISCOMSiO 


S Gallagher Sales Utd, Toronto 12, Canada 
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Loosens Rust and. Comasion 


Quickly frees ‘frozen’ parts! 


LIQUID WRENCH WP. 3 
The Super-penetrating Rust Solvent AIR or ELECTRIC 
IMPACT WRENCHES 


powerful blend of fast-acting solvents P a. Remove compressor heads e Break a com 

that literally “melts the rust away” > promer as Ge sey down © Pubsicete siping 

2 2 systems e@ Bolt flanges, elbows and ties e Service 

traps and valves e Spin nuts and bolts on and off 
wherever they are 


At your wholesaler! 


Call your nearest SIOUX distributor, or write 


ALBERTSON & CO., INC. + SIOUX CITY, |OWA,US.A 





si aes i SITUATIONS WANTED 
Classified Advertising Se a EST eee 


Rates are 15 cents for each word, 
including heading and address. One 
inch $7.00. Count nine words for 
keyed address. Minimum $2.50 














7 AGENTS WANTED 











SITUATIONS OPEN 


»RADUATE MECHANICAL ENGINEER 





=” $$ $ WE 
EXPECTING AN ORDER? 


Large Eastern Manufacturer 














SALES MANAGER 


for 


Nationally-Known 
STEEL BOILER MANUFACTURER 


Graduate Engineer or equivalent 
with steel boiler sales experience. 


Mail Resume. 


CHARLES HOUSMAN 
MANAGEMENT SERVICES 
115 Broadway, New York 6, N. Y. 
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Filter 
Gage 


tells exactly when to 
change filters... 


lasts indefinitely... 


fits all furnace and air 
conditioning units... 


pe 


z 
—s 
<— 


\ 


one hole, 
60 second installation 


Individually packaged with 
display/ merchandising 
counter sales carton. A fool- 
proof filter gage that really 
works sold on a satisfac- 
tion or money-back guar- 
antee. Write for free sample 


and discounts. 


F. W. DWYER MFG. CO. 


P.O. BOX 373-H 
MICHIGAN CITY, INDIANA 


INDEX TO ADVERTISERS 


Firms represented in this issue are identified by the 
page on which their advertising appears. Advertising 
in other issues is marked with an asterisk 


A 


ACF Industries, Inc. W-K-M Div 

Acme Industries, Inc 

Adsco Div., Yuba Consolidated Industries, Inc 

Aerofin Corp 

Aerovent Fan Co., Inc 

Air & Refrigeration Corp 

Air Conditioning & Refrigeration Institute 

Air Conditioning Inc 
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JACKSON & CHURCH 


wes | DIRECT-FIRED 


the Industry 
UNIT HEATERS 











400,000 TO 
2,000,000 
BTU CAPACITY 


INVERTED 
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OIL, 
GAS, or 
DUAL FUEL 











HORIZONTAL 





Ideal for factory, foundry, warehouse, church, school, or any 


large area heating job. Competitively priced 


Write today for specifications 
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Everything you need in 
Dial Thermometers for 
Piping and Duct work! 


A new and complete line of instruments: Dial 
thermometer of Marsh precision and accu- 
racy designed down to the last detail for 
piping and duct work . . . for use on heating 
and cooling equipment, air ducts, vessels and 
kilns, ovens and similar applications. 


Easier to read 


Illustrations tell the story. Four types, seven 
ranges — 72 stock combinations to meet every 
condition. Big, legible 3'2 " and 4'" dials... 
easy to read in places where piping and duct 
thermometers must be installed. Ease of 
reading further increased by provision for 
tilting and turning dials to any desired read- 
ing angle. Line includes distant reading types 
that take care of remote locations. 


Unbreakable—more accurate 


Instead of fragile difficult-to-read glass tube 
thermometers you now have sturdy, un- 
breakable, legible Marsh Dial Thermom- 
eters. Guaranteed accurate to plus or minus 
one division of the scale, they have far 
greater readable accuracy than any glass tube 
type. All have the famous Marsh ‘‘Recali 
brator’’—to keep them accurate. 


All purpose 


Design provides for every on-the-job condi- 
tion. Separable sockets (‘‘wells’’) simplify in- 
stallation—or removal for servicing. Exten- 
sion necks take care of insulation on piping 
or ducts. Long stems in duct type put temp- 
erature-sensitive section where it belongs. 


Note the brief specifications opposite. Any 
thermometer is available from stock. 


Write for bulletin telling the whole story. 
Marsh Instrument Company 


Division of Colorado Oil and Gas Corporation 
Dept. T, Skokie, Ill. 


Marsh Instrument & Valve Co. (Canada) Ltd 
8407 103rd Street, Edmonton, Alberto 


DIAL THERMOMETERS 
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Turn or tilt 
to any angle 


For piping 


Dial 
sizes: 3'2 


Ranges 


and 4'5 


0° to 100°F for chilled 


water 


20° to 120°F for condenser 


water 
40° to 240°F 


and 100° to 


300° for hot water and do 


mestic water 


4’’ NPT connection 


All ranges, in both direct mounted and 


remote reading types, available with 


three standard sockets shown in draw 


ing below 


For ducts 
Dial sizes: 3'2"' and 4'2" 


Ranges 40° to 
0° to 160° F 
0° to 220° F 


+ 120°F 


All ranges, in both direct mounted and remote 
reading types, available with standard ex 


tension necks and stems shown in drawing 


below 





Also remote reading— 


Piping and duct thermome 
ters of same basic design 
avoilable with 6 ft. of capil 
lary tubing as shown 

















FREE — The Full Story Of Econom- 
ical Infra-Red Comfort Heating 


Industrial and commercial buildings of all kinds are now 
being heated by economical gas-fired overhead PANEL- 
BLOCS — the unit that “Heats Like the Sun.” Panelbloc offers 
an entirely new heating concept. Unlike traditional heating 
equipment that heats the air, Panelbloc heats objects and 
people 

Panelblec is low in first cost, installation is economical, since 
no electrical connections are needed. No fans or motors are 
needed for these unique heaters 

We have a complete literature file on this equipment, and 
you are welcome to any items you'd like to have 


Gentlemen: Please send me literature checked 

PANELBLOC CATALOG PANELBLOC CASE 

Th pictures and describes HISTORIES 

the ea pmer ’ yives mer Tell s whot y vr DuSsIness s 
ns and technical data: of and we'll send y a case 

erating principle history descrit 3 ~Panelbli 

PANELBLOC PHOTO ALBUM @ business similar to you 

This lavishly illustrated br we 


TRADE PAPER REPRINTS 
ner ’ ind ndustria learn what the experts sa 
nts about Panelbloc 


TO 


JUST CLIP THIS SHEET TO YOUR LETTERHEAD AND MAIL 


|. PANELBLOC DIVISION 
The Bettcher Mfg. Corp. 
3106 West 61 St., Cleveland, Ohio 
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THE TORRINGTON ™ 
TORRINGTON, CONNECTICUT + VA 


, BASIC. METHODS 
OF MOVING AIR 
HAVEN'T CHANGED 
SINCE: 


- ONTARIO 


BUT TORRINGTON HAS 
DEVELOPED HUNDREDS 
OF THOUSANDS OF 
VARIATIONS OF THOSE 
BASIC METHODS 

IN PROVIDING PEAK 
AIR MOVING EFFICIENCY 
TO INDUSTRY 


THAT'S WHY MOST 
PRODUCT DEVELOPMENT 
ENGINEERS TURN 

THEIR AIR MOVING 
PROBLEMS OVER TO 
TORRINGTON! 
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Y-Type Self-Cleaning Strainers 


In 4" to 12” pipe sizes in semi-steel 
bodies to 250 Ibs. steam, bronze 
bodies to 300 Ibs. steam, and cast 
steel bodies to 600 Ibs. steam. Screwed 
or flanged connections. All size per- 
forated brass, stainless steel or monel 
screens available, as well as wire 
meshes, for proper media selection 


Specify Keckley Strainers for safe, 
sure removal of foreign matter from 
distribution systems ahead of pre 
heat and re-heat coils, control valves, 
steam traps, pumps and other equip- 
ment 

Assure your next processing, wet Basket Type Strainers 
heat or air conditioning installation 
of maximum performance with Keck 
ley Strainers the best performance 


PMNANANANANNANNNYM 


"or pressure and suction pipe lines 
Basket lifts from top, cleans easily 
Semi-steel bodies to 250 psi, bronze 
insurance you can buy L 
bodies to 300 psi, and steel bodies to 
Write for your copy of Catalog 59-C 600 psi. Brass or stainless steel screens 
showing Keckley's complete line of Also available with vertical blow 
steam and liquid control equipment. down 


eeeeeeee 


0. ©. KECKLEY COMPANY 


General Offices and Factory 
3400 CLEVELAND ST., SKOKIE, ILLINOIS 


Regulators @ Float Valves 


Sete ee eee ew seer eeee, 


olves @ Reducing Valves 





Manulacturers’ Agents 


Are you interested in securing additional lines? 


We are occasionally asked by our manu- 
facturer advertisers to suggest the names of 
manufacturers’ agents in various sections of 
the country whom they can contact in regard 
to representation of their industrial and 
large building heating, piping and air con- 
ditioning products. 

If you would like your name listed on our 
records for inquiries we may receive on your 
territory, we invite you to write us. There is 


no charge in connection with this service. 
Heating, Piping & Air Conditioning 
6 North Michigan Avenue Chicago 2, Ill. 


— 
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how the er is put in Berkess.Clectue 


© Scrolls for giant-size Peerless Electric Blow- 
ers are given minute attention to insure sturdy con 
struction. Tolerances are kept close for maximum 
performance. Scrolls are completely arc welded, 
making an air-tight, rattle-free housing over and 
around the finished unit. All welds and joints are 
carefully cleaned and smoothed prior to painting 
Large scroll fabrication proceeds smoothly in a 
specially adapted section of the large Peerless 
Electric Fan and Blower plant 


WRITE TODAY FOR CATALOGS! 


FAN AND BLOWER DIVISION 


tHe Poesbess.Cbectric company 


Also Manufacturing The Massachusetts Line & 
WARREN, OHIO 
Member of the Air Moving and Conditioning Association, Inc. (AMCA) 
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Vm WARM AIR HEATERS 
FOR LARGE BUILDINGS 
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West Graham Elementary School, Council Bluffs, lowa, heated with a Campbell U-400 gas fired unit. Architect, |. T. Carrithers, Council 
Biuffs; Heating Contractor, Industrial Sheet Metal, Omaha. 


PRACTICAL, ECONOMICAL FOR SCHOOLS 


Engineers, architects and contractors are discovering 
that Campbell warm air heaters solve many problems in 
school heating. Low first cost and low installation cost 
are major advantages. Fast heat delivery, positive con- 
trol of temperature, humidity and ventilation, plus quiet 
operation and exceptional fuel economy make Campbell 
units especially practical for school heating. Available 
for all fuels in capacities up to 3,150,000 BTUs. 


MANUFACTURERS’ AGENTS 


We have some very attractive openings for men calling on 
heating contractors and architects. 


CAMPBELL 


HEATING COMPANY 


Des Moines 17, lowa 
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... draws ts breath from CLARAGE equipment 


Standing t lon the Dallas skvline ts Ty poe N11 system. fans 1 Ready Unit 


the new Southland Center 1 b2-stors ventilating sets, 6 Lonitherm fan unit 


oflice tower and the connecting 29-story Prompting the select 
H00-room Sheraton-Dallas Hotel. Pere for performing quiet 
isin so many other impressive strus dependah Inve 


tures. Clarage equipment ts in use O Wwe mianubaceture 


Dependable equipment for making air your servant 


Kalamazoo, Michigan 


SALES ENGINEERING OFFICES IN ALL 42 Richelieu St., Montreal 





Johnson 


give your clients 
new dimensions 


of 


comfort 
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outperform ordinary thermostats because they measure 
and control in relation to both temperature and humidity! 


The U. S. Weather Bureau’s recently published Temperature-Humidity 
Index has made your clients aware as never before of the effect on comfort 
of both temperature and humidity. 


Johnson Comfostats are designed to control according to this Temperature 
Humidity Index, regulating temperature in proportion to humidity 
changes. Since comfort at any given temperature varies according to the 
relative humidity, this humidity-compensated instrument meets modern 
comfort demands with greater accuracy than ordinary room thermostats 
which control the dry bulb temperature only. 


Comfostats, an exclusive Johnson development, are available in room, 
Dual room, insertion, and submaster models with a wide choice of 
operating features, including adjustable sensitivity to humidity changes 
Be sure to investigate the unique advantages of the Comfostat. Call 
your local Johnson representative or write: Johnson Service Company, 
Milwaukee 1, Wisconsin. 105 Direct Branch Offices 


DESIGN *© MANUFACTURE © INSTALLATION © SINCE 1885 
TEMPERATURE & AIR-CONDITIONING CONTROL SYSTEMS FOR COMMERCIAL, INDUSTRIAL & PUBLIC BUILDINGS-AND SHIPS 





